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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley
Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land,
damaging homes and property. In response the U.S. EPA is assessing the stability and
functionality of the coal combustion ash impoundments and other management units across the
country and, as necessary, identifying any needed corrective measures.

This assessment of the stability and functionality of the Kansas City Power and Light (KCP&L)
La Cygne Generating Station’s Bottom Ash Settling Pond and Upper and Lower AQC Ponds is
based on a review of available documents and on the site assessment conducted by Dewberry
personnel on Tuesday, 21 September 2010. We found the supporting technical documentation
adequate (Section 1.1.3). As detailed in Section 1.2, there are several recommendations based on
field observations that may help to maintain a safe and trouble-free operation.

In summary, the La Cygne Generating Station’s Upper and Lower AQC Ponds are
SATISFACTORY for continued safe and reliable operation, with no recognized
existing or potential management unity safety deficiencies.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management unit) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures; to note the extent of
deterioration, status of maintenance and/or a need for immediate repair; to evaluate conformity
with current design and construction practices; and to determine the hazard potential
classification for units not currently classified by the management unit owner or by a state or
federal agency. The initiative will address management units that are classified as having a Less-
than-Low, Low, Significant or High Hazard Potential ranking. (For Classification, see pp. 3-8 of
the 2004 Federal Guidelines for Dam Safety).

In February 2009, the EPA sent its first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
material that store or dispose of coal combustion waste. This letter was issued under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
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functionality of such management units, including which facilities should be visited to perform a
safety assessment of the berms, dikes, and dams used in the construction of these impoundments.

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or
by-products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of waste release from
management units. This evaluation included a site visit. Prior to conducting the site visit, a
two-person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit hazard potential
classification (if any) and accepted information provided via telephone communication with the
management unit owner. After the field visit additional information was received by Dewberry &
Davis LLC about the La Cygne Generating Station’s Bottom Ash Settling Pond and Upper and
Lower AQC Ponds. This information was reviewed and incorporated in this final report.

Factors considered in determining the hazard potential classification of the management units(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or
by-products that were stored or disposed of in these impoundments, its past operating history,
and its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of

readily available information provided by the owner/operator of the subject coal combustion
waste management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1

CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit, 21
September 2010, and review of technical documentation provided by Kansas City
Power & Light (KCP&L) Company.

1.1.1

Conclusions Regarding the Structural Soundness of the Management
Unit(s)

Slope stability and seepage analyses for the embankments were performed
and were provided for review. A Geotechnical Evaluation of AQC Ponds
— Kansas City Power & Light: La Cygne Generating Station; September
2010 by URS Corporation was provided for review and is included in
Appendix A: Document 1. The embankments, inlets, outlets and spillway
(Lower AQC Pond) of each of the three ponds appear to be structurally
sound based on Dewberry engineers’ observations during the site visit and
review of the evaluation document. The structural soundness of the
management units is satisfactory for continued service.

Bottom Ash Settling Pond

This pond was determined to be incised into the site. The pond and its
associated appurtenances appeared to be in good condition and structurally
sound. Since it was incised, further evaluation of the unit was not
performed.

Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

Hydrologic/Hydraulic Safety analyses for the embankments were
performed. Any breach of the management units would spill into Lake La
Cygne, an onsite cooling lake. The results show that all spillage would be
contained within Lake La Cygne.

Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documents appear to be adequate.
Conclusions Regarding the Description of the Management Unit(s)

The description of the management units provided by KCP&L was an
accurate representation of what was observed in the field.

La Cygne Generating Station 1-1
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1.1.5 Conclusions Regarding the Field Observations

Dewberry staff was provided access to all areas in the vicinity of the
management units required to conduct a thorough field observation. The
team observed woody, brushy vegetation growth on the interior levee of
the Upper AQC Pond. This issue needs to be addressed in the near future
before significant tree growth develops.

1.1.6  Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Tree growth is the only maintenance and operation concern.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The current instrumentation monitoring plan for embankment performance
of the management units is adequate. Additionally, daily drive-by
inspections are conducted by plant personnel. These inspections are
documented; however piezometer readings are not documented
adequately.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The facility is SATISFACTORY for continued safe and reliable
operation. No existing or potential management unit safety deficiencies
are recognized. Acceptable performance is expected under all applicable
loading conditions (static, hydrologic, seismic) in accordance with the
applicable criteria.

1.2 RECOMMENDATIONS

1.2.1 Recommendations Regarding the Field Observations

It is recommended that Kansas City Power & Light remove the brushy
vegetation from the interior slope of the Upper AQC Pond. This brush
needs to be removed from the levees and within 25 feet from the toe of the
levee slope. This should be done before trees can develop.

La Cygne Generating Station 1-2
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1.2.2 Recommendations Regarding the Surveillance and Monitoring Program

It is recommended that KCP&L develop a regular surveillance program
that logs the location of field monuments and checks piezometer readings.

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

Paul M. Ling, JD, PE — Environmental Manager — KCP&L

Theresa Goin — Environmental Compliance Administrator - KCP&L
Mark C. Adams, PE — Sr. Civil/Power Production Engineer - KCP&L
Gordon Turner — Fuel Yard Superintendent - KCP&L

Michael J. McLaren, SE, PE — Structural Engineer — Dewberry
Andrew J. Cueto, PE, PMP — Civil Engineer — Dewberry

1.3.2 Acknowledgement and Signature
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

KCP&L operates the La Cygne Generating Station, a coal fired electric generation
plant located in Linn County, Kansas, more particularly described as follows:

Section 27 except the West Y2 of the Northwest ~ thereof; the East ~ of the
Northeast ~ of Section 33; and the North Y2 of Section 34, all in Township 19
South, Range 2S East, Linn County, Kansas.

La Cygne is located in east central Kansas approximately fifty miles south of
Kansas City. The La Cygne Generating Station location is shown in Figure 2.1.

Figure 2-1. La Cygne Generating Station Location

The power plant consists of two coal-fired generating units, presently rated at 848
megawatts and 715 megawatts, which burn about 5,000,000 tons of coal per year,
mostly western low-sulfur coal. The 7,500-acre site contains a 2,600-acre cooling
water lake, the generation station, and 751 acres permitted for on-site resource
storage, recycling and waste disposal.

La Cygne Generating Station 2-1
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La Cygne Generating Station has two main impoundments containing waste
materials from their air quality control systems at the station and a third smaller
bottom ash pond. These are referred to as air quality control (AQC) ponds,
consisting of the Lower AQC pond, the Upper AQC pond, and the Bottom Ash
Pond. The pond locations are shown in Figure 2.2.

Figure 2-2

The Lower AQC pond receives flue gas desulfurization sludge and the Bottom Ash
Pond receives bottom ash from the power plant. The ponds were built as part of the
original power plant construction. The design plans for these ponds were prepared
by Ebasco Services Incorporated and are dated in the early 1970s. Selected sheets
showing design details are included in Appendix A.

La Cygne Generating Station 2-2
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In 1980, flue gas desulfurization sludge was directed to the Upper AQC pond.
Overflow from the Upper AQC pond is directed to the Lower AQC pond through
the upper pond’s principal spillway. The ponds are managed as a non-discharge
facility. Water levels are managed through enhanced evaporation and by drawing
water from the Lower AQC pond for power plant operations.

Both the Upper and Lower AQC ponds are bounded by earth fill embankments
which provide containment of the ash materials. The dimensions and parameters for
the various embankments are listed in Table 2.1.

Table 2.1: Summary of Dam Dimensions and Size

Bottom Ash Pond (incised into ground)

Dam Height (ft) 12 (above lake level)
Crest Width (ft) 50
Length (ft) 1700
Surface Area (ac) 1.7
Side Slopes (upstream) H:V 2:1
Side Slopes (downstream) H:V | n/a
Lower AQC Pond
Dam Height (ft) 24
Crest Width (ft) 15
Length (ft) 10,500
Surface Area (ac) 151
Side Slopes (upstream) H:V 2:1
Side Slopes (downstream) H:V | 2.5:1

La Cygne Generating Station
Kansas City Power & Light Company
La Cygne, Kansas
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Table 2.1: Summary of Dam Dimensions and Size (cont.)
Upper AQC Pond

Dam Height (ft) 45

Crest Width (ft) 16

Length (ft) 18,000

Surface Area (ac) 332

Side Slopes (upstream) H:V 2:1

Side Slopes (downstream) H:V | 2.5:1

2.2 SIZE AND HAZARD CLASSIFICATION

The classification for size based on dam height and storage capacity is provided in
Table 2.2a. For the purpose of determining project size, the maximum storage
elevation may be considered equal to the top of dam elevation. Size classification is
determined by either storage or height, whichever gives the larger size category.

Table 2.2a: USACE ER 1110-2-106
Size Classification

Impoundment
Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and <40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

The Hazard Potential Classification System for Dams is based on the probable loss
of human life and the potential for economic losses, environmental damage, and/or
disruption to lifelines caused by failure of mis-operation of a dam or its
appurtenances. This Hazard Potential Classification System for Dams recognizes
that the failure or mis-operation of any dam or water-retaining structure represents a
potential danger to downstream life and property. The classification for Hazard is
presented in Table 2.2b and is based on the FEMA Federal Guidelines for Dam

Safety.
Table 2.2b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)
La Cygne Generating Station 2-4
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Table 2.2¢ classifies of each of the impoundments with respect to Size and Hazard

Classification.
Table 2.2¢: Summary of Dam Classifications
Size Classification Hazard Classification
[<P]
Pond/Dam Name " .
S =
@ 9
= £ & b= =
s & - 3 EIJ o0
a = 3 3 = =
Bottom Ash Pond X N/A
Lower AQC Pond X X
Upper AQC Pond X X

The hazard risk for the Lower AQC and Upper AQC Ponds was determined to be
LOW due to the fact that a catastrophic failure of the two ponds would be
contained within the La Cygne Generating Station’s cooling water lake. Therefore,
there would be no economic, environmental, lifeline losses to outside property
owners.

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

The Upper AQC pond receives scrubber sludge sluiced from Unit 1. The Lower
AQC pond is the original pond into which Unit 1 scrubber sludge was deposited. It
now serves as a tertiary decant basin and surge pond for recycling AQC system
waters. The Bottom Ash Pond receives bottom ash from Units 1 and 2. The Pond is
incised into the pad originally constructed for the facility. It is dredged regularly
and dredged materials are taken to the dry landfill on site.

Currently, 192 acre-feet of solid waste are disposed annually. Sometime after 2010,
sales of recyclable materials will cease and all solid waste products will be disposed
of within the AQC ponds or the dry ash landfill. Starting in 2011, an estimated 316
acre-feet of waste will be disposed of on an annual basis (equivalent to 627,000 tons
of solid waste) at La Cygne. Assuming current waste disposal rates remain
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unchanged and that recycled sales will not be pursued after 2010, the solid waste
disposal areas should reach final capacity around 2058.

Table 2.3: Maximum Capacity of Unit

Bottom Ash Pond (incised)

Surface Area (acre)’ 1.7
Current Storage Capacity (cubic yards)1 19,000
Current Storage Capacity (acre-feet) 11.8
Total Storage Capacity (cubic yards)1 19,000
Total Storage Capacity (acre-feet) 11.8
Crest Elevation (feet) 852.5
Normal Pond Level (feet) 850.0
Lower AQC Pond

Surface Area (acre)’ 151
Current Storage Capacity (cubic yards)1 2,500,000
Current Storage Capacity (acre-feet) 1,549.6
Total Storage Capacity (cubic yards)1 2,500,000
Total Storage Capacity (acre-feet) 1,549.6
Crest Elevation (feet) 864
Normal Pond Level (feet) 861
Upper AQC Pond

Surface Area (acre)1 332
Current Storage Capacity (cubic yards)1 6,250,000
Current Storage Capacity (acre-feet) 3874
Total Storage Capacity (cubic yards)1 12,500,000
Total Storage Capacity (acre-feet) 7,747.9
Crest Elevation (feet) 890
Normal Pond Level (feet) 887

" Measured at maximum water level.
2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment

Lower AQC Pond - Plans prepared by Ebasco Services show that the
Lower AQC Pond was formed by a 10,500 ft side hill embankment. The
plans do not provide details on the embankment materials; it is assumed
that the embankment consists entirely of compacted native clay. No
internal drainage for the embankment is shown.

Upper AQC Pond - is formed by an 18,000 ft embankment. The design
documents show that a typical embankment section has an impervious
upstream section and a random zone on the downstream slope. The
upstream and downstream slopes are inclined at 2.5H to 1V. The width of
the dam crest varies with the height of the embankment, ranging from 13
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feet where the embankment is shortest to 18 feet where the embankment is
tallest. The height of the embankment varies from approximately 15 feet
on the northwest side to about 45 feet on the southeast side.

It is reported that the borrow materials for the embankment were obtained
from within the reservoir. Borings drilled within the reservoir during the
design investigation show that the general subsurface profile consisted of
medium to high plastic residual clays over shale bedrock. The upper
portion of the shale was weathered and plastic. With depth, the weathering
decreased and the shale became harder and retained its laminated
structure. The residual clays and weathered, plastic shale were excavated
and used to construct the embankment. The embankment is zoned with an
internal impervious zone, an external random zone, and a horizontal
blanket drain near the downstream toe.

The embankment was designed and constructed with an internal drainage
system to intercept seepage through the embankment. The drain was
constructed of freely draining bottom ash with little fines and a gradation
like a poorly graded medium to coarse sand. Internal drainage is provided
along the entire length of the embankment.

2.4.2 Outlet Structures

The Lower AQC Pond is designed as a non-discharge unit. An emergency
overflow spillway was provided for the Lower AQC Pond. Intake pumps
for process water and pumps capable of delivering water to the Upper
AQC pond or to the power plant are used as primary control of reservoir
levels in the Lower AQC pond.

The Upper AQC pond principal spillway is a 6 ft wide by 9 ft long by 22
ft high concrete riser fitted with stop logs (see Appendix A, Doc 12). As
the solids and water level in the pond increase over time, stop logs are
added or removed to manage water levels within the impoundment. The
concrete riser is connected to a 30-inch diameter corrugated metal pipe
(CMP) that discharges into a basin at the toe of the embankment.

The basin discharges into the lower AQC pond. The plans show that three
anti-seep collars are present along the alignment of the CMP. The collars

are cast-in-place concrete and are shown to be 8 feet high by 12 feet wide
and 9 to 11 inches thick.

The emergency spillway consists of a 50-foot-wide riprap lined channel
over the embankment crest and the downstream slope. The opening for the
spillway is shown to be 3 feet lower than the top of the embankment. The
emergency spillway does not discharge into the Lower AQC pond, but
rather discharges into a drainage swale that slopes to the west.
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2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

With its rural location and the fact that any breach of the coal combustion waste
management units would release waste onsite to Lake La Cygne, there is no critical

infrastructure downgradient from the ponds.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1

3.2

33

SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT

KCP&L provided six reports and documents documenting the safety and
management practices of the La Cygne management units. The documents are:

Final Geotechnical Evaluation Report.pdf

Breach Impact Analysis Memo.pdf

Safe Water Level Study Report.pdf

KDHE 7-13-2010 Landfill Inspection.pdf

La Cygne Upper and Lower AQC Pond Inspection, March 2009.pdf
La Cygne AQC Pond Inspection, Jan 1986.pdf

S e

In summary, the reports and other documentation concluded that the structures
appeared to be performing adequately and that no conditions were observed that
would adversely compromise the continued safe operation of the management units.

SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS.

The State of Kansas regulates the management units dually under the Kansas
Department of Health And Environment: Division of Environment Waste
Management Program and the Kansas Department of Agriculture: Division of
Water Resources, Water Structures Program. Both current inspection reports
indicated the facilities were compliant with their permits.

SUMMARY OF SPILL/RELEASE INCIDENTS
The following spill/unpermitted release from the dam occurred:

e Early-mid July 2007 - AQC ponds overflowed emergency spillway
The La Cygne Generating Station and surrounding area experienced high
rainfall for the months of June and July 2007. As a result, impounded water
in the Air Quality Control (AQC) ponds flowed over an emergency spillway
which was activated in order to protect the embankments and avoid a
catastrophic failure of the ponds. The impoundments operated normally as
no-discharge evaporative structures that do not have permitted discharge
outfalls under the Station's 2004 NPDES permit (Kansas Permit Number I-
MC18-P001; Federal Permit Number KS0080071). Water was released
from the AQC ponds through the emergency spillway during early-mid July
2007. The anticipated discharge was reported to the Kansas Department of
Health and Environment: Bureau of Water by telephone on July 2, 2007.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

Original Construction

Plans originally prepared by Ebasco Services, dated 02 October 1973,
show that the Lower AQC pond is formed by a 10,500 ft embankment.
The plans do not provide details on the embankment materials; it is
assumed that the embankment consists entirely of compacted native clay.
No internal drainage for the embankment is shown. It was built in
accordance with engineering plans and specifications and its construction
was overseen by an independent construction manager. The plans detailed
clearing and grubbing of the construction site, as well as the keying in of
the embankment as it was compacted.

The Upper AQC pond is formed by an approximately 18,000 ft
embankment. The Woodward Clyde Inc. design documents, dated 30
January 1979, show that a typical embankment section has an impervious
upstream section and a random zone on the downstream slope.

The embankment was designed and constructed with an internal drainage
system to intercept seepage through the embankment. The drainage
blanket material consists of coarse, pervious bottom ash generated at the
station.

Significant Changes/Modifications in Design since Original Construction

The historical information provided by KCP&L and site observations
indicate that embankments have not been altered since construction.

Significant Repairs/Rehabilitation since Original Construction

The historical information provided by KCP&L indicate that
embankments have been stable since construction with no indications of
cracking, bulging or other indications of instability that might jeopardize
the integrity of the ponds.

Two separate shallow slides, one in 1987 and the other in 1995, occurred
on the downstream slope of the Upper AQC pond. On both occasions, the
failure scarp was below the crest of the dam. Repairs implemented by
KCP&L involved removal of the disturbed material.
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4.2 SUMMARY OF OPERATIONAL PROCEDURES
4.2.1 Original Operational Procedures

AQC sludge from Unit 1 is piped directly to the Upper AQC pond where
the solids settle out. The outfall locations are moved within the pond to
direct sedimentation to the desired locations. The Upper AQC pond is
permitted as a non-discharge pond.

KCP&L irrigates the sludge deltas that have formed for the purpose of
water evaporation. Water within the Upper AQC pond is pumped into a
series of pipes equipped with spray bars that send the water out as a mist,
thereby increasing evaporation. The irrigation system is operated
seasonally, typically shutting down during the winter months due to icing.
Evaporation rates have been increased by construction of internal dikes
within the pond. These dikes form shallow flat deltas that increase shallow
surface water areas, thereby increasing AQC pond evaporation. The
internal dikes are constructed entirely of recycled waste.

The Lower AQC pond receives water from the Upper AQC pond. The
Lower AQC pond water is used as make-up water for scrubber operation
and 1s permitted as a non-discharge pond.

4.2.2  Significant Changes in Operational Procedures and Original Startup

The historical information provided by KCP&L and site observations
indicate that there have not been significant changes in operational
procedures from original startup.

4.2.3 Current Operational Procedures

In order to increase the operating life of the Upper AQC pond, solids
deposited in the pond are excavated, stacked within the AQC pond to dry,
then transported in trucks to a landfill. KCP&L estimates that
approximately 5,000-25,000 tons of solids per month are transported from
the Upper AQC pond to the dry landfill. The Upper AQC pond receives
water from the AQC sludge and from precipitation. Outflows include
evaporation, water for the AQC pump seal, and planned discharges to the

Lower AQC pond.
La Cygne Generating Station 4-2
Kansas City Power & Light Company Coal Combustion Waste Impoundment

La Cygne, Kansas Dam Assessment Report



FINAL

5.0 FIELD OBSERVATIONS
5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Michael McLaren, P.E. and Andrew Cueto, P.E. performed a
site visit on Tuesday, September 21, 2010 in company with the participants listed in
Section 1.3.1.

The site visit began at 8:30 AM. The weather was warm and cloudy. Photographs
were taken of conditions observed. Please refer to photographs in Appendix B and
the Dam Inspection Checklist in Appendix C. Selected photographs are included
here for ease of visual reference. All pictures were taken by Dewberry personnel
during the site visit.

The overall assessment of the dam was that it was in satisfactory condition and no
significant findings were noted.

5.2 EARTH EMBANKMENT 1
5.2.1 Crest

Upper AQC Pond

The crest of the dike had no signs of depressions, tension cracks, or other
indications of settlement or shear failure, and appeared to be in
satisfactory conditions. Figure 5.2.1-1 shows the conditions of the crest of
southern dike of the Upper AQC Pond.

Figure 5.2.1-1
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Figure 5.2.1-2 shows the conditions of the crest of the eastern dike of the Upper
AQC Pond.

Figure 5.2.1-2

Figure 5.2.1-3 shows the conditions of the crest of the northern dike of the Upper

AQC Pond.
Figure 5.2.1-3
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Figure 5.2.1-4 shows the conditions of the crest of the western dike of the Upper
AQC Pond.

Figure 5.2.1-4
Lower AQC Pond

The crest of the dike had no signs of depressions, tension cracks, or other
indications of settlement or shear failure, and appeared to be in
satisfactory conditions. Figure 5.2.1-5 shows the conditions of the crest of
southern dike of the Upper AQC Pond.

Figure 5.2.1-5
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Figure 5.2.1-6 shows the conditions of the crest of western dike of the Upper AQC
Pond.

Figure 5.2.1-6

5.2.2  Upstream/Inside Slope

Upper AQC Pond

The inside slope of the south dike had no observed scarps, sloughs,
bulging, cracks, or depressions or other indications of slope instability or
signs of erosion. Figure 5.2.2-1 shows the general condition of the inside
slope of the south dike.

Figure 5.2.2-1
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The inside slope of the eastern and northern dikes had no observed scarps,
sloughs, bulging, cracks, or depressions or other indications of slope
instability or signs of erosion. However, a large majority of the slope was
obstructed due to heavy vegetative cover. The vegetative cover was
intentionally placed by KCP&L personnel to increase the
evapotranspiration rate within the pond.

Figure 5.2.2-2 shows the general condition of the inside slope of the east
and north dikes.

Figure 5.2.2-2

The inside slope of the west dike had no observed scarps, sloughs,
bulging, cracks, or depressions or other indications of slope instability or
signs of erosion.
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Figure 5.2.2-3 shows the general condition of the inside slope of the west
dike.

Figure 5.2.2-3
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5.2.3 Downstream/Outside Slope and Toe

Upper AQC Pond

The down-gradient slope of the Upper AQC Pond southern dike is
vegetated with grass. No major scarps sloughs, bulging, cracks,
depressions, or other indications of slope instability or signs of seepage
were observed.

Figure 5.2.3-1 shows a representative section of the embankment.

Figure 5.2.3-1
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The down-gradient slope of the Upper AQC Pond eastern dike is
vegetated with grass. No major scarps sloughs, bulging, cracks,
depressions, or other indications of slope instability or signs of seepage
were observed.

Figure 5.2.3-2 shows a representative section of the embankment.

Figure 5.2.3-2

The down-gradient slope of the Upper AQC Pond northern dike is
vegetated with grass. No major scarps sloughs, bulging, cracks,
depressions, or other indications of slope instability or signs of seepage
were observed. Figure 5.2.3-3 shows a representative section of the

embankment.

Figure 5.2.3-3
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The down-gradient slope of the Upper AQC Pond western dike is
vegetated with grass. No major scarps sloughs, bulging, cracks,
depressions, or other indications of slope instability or signs of seepage
were observed. Figure 5.2.3-4 shows a representative section of the
embankment.

Figure 5.2.3-4
Lower AQC Pond

The down-gradient slope of the Lower AQC Pond southern dike is
vegetated with grass. No major scarps sloughs, bulging, cracks,
depressions, or other indications of slope instability or signs of seepage
were observed. Figure 5.2.3-5 shows a representative section of the
embankment.

Figure 5.2.3-5
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The down-gradient slope of the Lower AQC Pond western dike is
vegetated with grass. No major scarps sloughs, bulging, cracks,
depressions, or other indications of slope instability or signs of seepage
were observed. Figure 5.2.3-6 shows a representative section of the
embankment.

Figure 5.2.3-6

5.2.4 Abutments and Groin Areas

Neither erosion nor uncontrolled seepage was observed along groins or
abutments. Groin slopes and abutments are protected with the same
vegetative cover as the adjoining slopes. Figures 5.2.4-1 shows typical
conditions observed at the northwestern abutment between the Upper and

Lower AQC Ponds.

Figure 5.2.4-1
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5.3 OUTLET STRUCTURES
5.3.1 Overflow Structure/ Emergency Spillway

The Upper AQC Pond overflow structure is located at the center of
southern embankment. The spillway consists of a 50-ft wide riprap lined
channel over the embankment crest and the downstream slope. The
opening for the spillway is shown to be 3 feet lower than the top of the
embankment. The spillway design includes a 4-ft deep, 1-ft wide seepage
cut off wall constructed at the inside crest of the embankment. The
overflow drains directly into the La Cygne Generating Station cooling
water lake. The structure appears to not have been used in recent history.
Figure 5.3.1-1 shows the primary spillway structure for the Upper AQC
Pond.

Figure 5.3.1-1

The Lower AQC Pond overflow structure is located at the northern quarter
of the western embankment. The spillway consists of an 8’ x 15’ box
reinforced concrete structure. The overflow drains directly into the La
Cygne Generating Station cooling water lake. The structure appears to not
have been used in recent history. However, some seepage was observed
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coming out of the box. Figure 5.3.1-2 shows the primary spillway
structure for the Lower AQC Pond.

Figure 5.3.1-2
Outlet Conduit

Upper AQC Pond

The principal outlet for the Upper AQC Pond consists of a 6 ft wide by 9
ft long by 22 ft high concrete riser fitted with stop logs (see Appendix C:
POND DRAWINGS). As the solids and water level in the pond increase
over time, stop logs are added or removed to manage water levels within
the impoundment.

The concrete riser is connected to a 260 ft long, 30-inch diameter
corrugated metal pipe (CMP) that discharges into a basin at the toe of the
embankment. The basin discharges into the lower AQC pond. The plans
show that three anti-seep collars are present along the alignment of the
CMP. The collars are cast-in-place concrete and are shown to be 8 ft high
by 12 ft wide and 9 to 11 inches thick.
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Figures 5.3.2-1 and 5.3.2-2 shows the primary outlet structure for the
Upper AQC Pond.

Figure 5.3.2-1

Figure 5.3.2-2
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Lower AQC Pond

The principal outlet for the Lower AQC Pond consists an intake pump
structure. The pumps transport process water to the Upper AQC pond or
to the power plant. They are the primary control of reservoir levels in the
Lower AQC pond. Figure 5.3.2-3 shows the pump structure for the Lower
AQC Pond.

Figure 5.3.2-2
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION

6.1.1

Flood of Record/Safe Water Operating Level

KCP&L contracted with URS Corporation (URS) to conduct a Safe Water
Level Study of the Upper AQC Pond (Appendix A: Doc 9). URS
analyzed the safe operating water levels within the Upper AQC Pond. The
objective was to keep water levels at or below a safe level to allow for the
pond to store runoff and precipitation from the design storm and maintain
a freeboard of one foot.

URS used the U.S. Army Corps of Engineers HEC-HMS computer
software to calculate the peak discharges and total volume of captured
stormwater for each basin. A 25-year, 24-hour design storm of 6.5 inches
of total precipitation was used in the model. The U.S. Department of
Agriculture’s TR-55 was used in determining the precipitation amount for
Linn County, Kansas. The study reported the following:

Total Site Storage Requirements 124.35 ac-ft.
From Stage Storage Table for Combined 884.93 feet

Recommended Safe Water Elevation 884.5 feet

Based on the calculations provided in the hydrologic and hydraulic study
(See Appendix A — Doc’s 1, 3, 9, and 10) the AQC Pond system can retain
the probable maximum flood from a 25-year, 24-hour design storm event
with a freeboard safety of at least 1.0 feet. Hence dike failure by
overtopping seems unlikely.

6.1.2 Spillway Rating
The Lower AQC Pond spillway was designed with respect to EPA
regulations at the time applicable to owners and operators of hazardous
waste facilities (EPA, 1978). These proposed rules indicated that
diversion structures should be capable of diverting the 25-year runoff
away from the disposal site. Given these parameters the design capacity
was approximately 785 cfs.
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There were limited supporting documents to rate the Upper AQC Pond
spillway. A Woodward Clyde Consultants letter to Kansas State Board of
Agriculture Division of Water Resources dated 24 January 1979,
indicated the riprap on the face of the Emergency Spillway was designed
to resist fluid velocity of 12 feet per second which corresponds to
approximately the flow during the probable maximum flood from a 25-
year, 24-hour design storm.

6.1.3 Downstream Flood Analysis

The Final Geotechnical Evaluation for the La Cygne Generating Station
AQC Ponds dated September 2010 and prepared by URS Corporation
contained a Breach Impact Analyses that reported information pertaining
to a downstream flood analysis and impact. As stated by URS:

“Both AQC ponds are located uphill and adjacent to Lake La Cygne, so
materials (water and solids) released from the ponds in the event of a
breach or failure of the pond embankments would enter the lake. ... Of
interest is whether such a rapid release from the AQC ponds could cause
Lake La Cygne dam to overtop.

The design drawings for Lake La Cygne were prepared by Black and
Veatch and were provided to URS by KCP&L. The plans show that the
lake discharges through an 88-foot-wide concrete ogee spillway with 2
radial gates that are 44 feet wide and 23 feet high. The crest and top of
gate elevations are shown at 820.5 feet and 842 feet, respectively. ... The
hydrologic data sheet shows that the dam is designed to store runoff from
a maximum precipitation event of 28.72 inches over a 24-hour period. The
hydrographs ... show that the lake level at the dam rises to a maximum of
847.1 feet during the design storm event. Top of dam elevation is 854 feet,
so there would be approximately 7 feet of freeboard during the peak of the
design storm.

A conservative estimate of the impact of breach or failure of the AQC
ponds was made by assuming that the ponds failed during the peak of the
hydrograph from the design storm event when the lake level at the dam
would be 847.1 feet. The stage-storage curve included on the hydrologic
data sheet shows the lake stores 60,000 acre-feet at elevation 847.1. It was
also assumed that the entire volume contained within the ponds would be
released into the lake. This is also a conservative assumption since the
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ponds are partially filled with solids and many of the solids would remain
within the pond footprint.”

Therefore, Dewberry was able to make the determination that if a
catastrophic failure were to happen each AQC Pond would overflow into
the La Cygne Generating Station cooling water lake. This structure has
adequate capacity to absorb the release from a catastrophic failure.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

KCP&L provided numerous reports and documents documenting the La Cygne
management units and the KCP&L Hydrologic/Hydraulic Safety. The information
provided was accurate, however, each pond was studied at different times in the
past and analyzed as a separate system operating independently. There is no study
of how the whole system would function and operate as currently configured.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1

Stability Analyses and Load Cases Analyzed

The 12 January 1979, Woodward Clyde Consultants’ memorandum titled,
“Slope Stability And Hydrologic Design Bases For New FGD Sludge
Retention Dam La Cygne Station, Kansas,” (See Appendix A — Doc 10)
includes the original stability analysis for the Upper AQC Pond.

The stability analyses included the following results:

Dam embankment was designed to have a minimum factor of
safety for static slope stability of 1.5 which is consistent with the
recommendations contained in the, "Engineering and Design
Manual for Coal Refuse Disposal Facilities," published by the U.
S. Department of Interior, Mining Enforcement and Safety
Administration (HESA).

Critical section for the slope stability analysis is a 40 ft high dam
embankment section with 2’ horizontal to 1’ vertical side slopes
and steady state seepage from a reservoir 5 feet below the crest to a
20-foot wide drain located inside the dam on natural ground.
Using effective stress shear strength parameters for the
embankment material of 20 degrees for the angle of internal
friction and 2 psi for the cohesion, Woodward Clyde Consultants’
computed a factor of safety in excess of 1.6.

Earthquake stability for the dam was investigated by applying a
pseudo static horizontal seismic acceleration to the embankment
which is consistent with the location of the dam in Seismic Risk
Zone I (Algermlssen. 1969).

Computed factor of safety for the previous critical dam section
subjected to seismic loading was in excess of 1.4 which is
consistent with a recommended minimum factor of safety of 1.2
for seismic loading according to the MESA publication.

Based on the results of the analyses it was concluded that the
embankments have stability safety factors at or above the minimum
recommended values.
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7.1.2 Design Parameters and Dam Materials

The September 2010, URS Corporation of Overland Park, Kansas study
entitled, “Final Geotechnical Evaluation for the La Cygne Generating
Station AQC Ponds,” (See Appendix A — Doc 1) includes the analysis of
the existing dam materials.

Lower AQC Pond

Generalized graphical logs of the exploratory borings drilled for the Lower
AQC pond are shown in the Final Geotechnical Evaluation for the La
Cygne Generating Station AQC Ponds - Figure 5, (See Appendix A —

Doc 1). The design plans for the Lower AQC pond show a homogeneous
embankment. Generally, native residual soils composed of stiff, high
plastic clays are present beneath the embankment. The fill encountered in
the borings for the Lower AQC pond consist primarily of stiff, high plastic
clay with minor, small rock fragments. The range of properties measured
on samples tested is listed below:

Dry Density 93.9 to 104.8 pcf
Natural Water Content 22.5 to 29.5 percent
Liquid Limit 61 to 75 percent
Plastic Limit 46 to 57 percent

Unconfined compressive

4.5t04.8 ki foot (k
Strength 5 to 4.8 kips per square foot (ksf)

UPPER AQC POND

Generalized graphical logs of the exploratory borings drilled for the Upper
AQC pond investigation are shown in the Final Geotechnical Evaluation
for the La Cygne Generating Station AQC Ponds - Figure 6, (See
Appendix A — Doc 1). The typical subsurface profile at the boring
locations consists of embankment fill, residual soil, weathered bedrock,
and bedrock.

Embankment fill shown in the design plans for the Upper AQC pond
indicate that the embankment is zoned. Impervious fill was placed in the
upstream slope and random fill was placed in the downstream slope.
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Several exploratory borings encountered the impervious fill and the test
pits encountered the random fill. The impervious embankment fill zone
materials at the boring locations consist primarily of high plastic clays
with small, weathered shale fragments. The range of properties measured
on samples tested is listed below:

Dry Density 93.5to 113.6 pcf
Natural Water Content 15.2t0 28.4 %
Liquid Limit 47t0 71 %
Plastic Limit 14 to 23 %

Unconfined compressive

2. 7 kst
Strength 7109.7ks

Uplift and/or Phreatic Surface Assumptions

The Geotechnical Evaluation for the La Cygne Generating Station AQC
Ponds (See Appendix A — Doc 1) states that the design plans for the lower
pond show no internal drainage was installed; consequently, the
theoretical phreatic surface exits on the downstream slope of the
embankment above the toe of the slope. Water levels at piezometers
installed were are at or below the contact between the embankment and
original ground surface; thus, well below the theoretical phreatic surface.
It is reported that these measurements are consistent with the dry
conditions observed at the toe of the slope. Also, if the phreatic surface
was present on the downstream slope, then softened, wetted soils and
hydrophilic vegetation would be expected. None of these conditions were
observed. No conditions indicative of seepage through the embankment
were observed along the downstream slope.

Based on the URS field observations of the Upper AQC Pond, test data
and observed water levels, seepage through the embankment is not a
significant concern for the AQC pond. Continued monitoring of water
levels in the piezometers and periodic inspection of the downstream slope
was recommended to document continued performance of the internal
drainage system.
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Factors of Safety and Base Stresses

In the September 2010 Final Geotechnical Evaluation for the La Cygne
Generating Station AQC Ponds (See Appendix A — Doc 1), stability
analyses were conducted on four selected sections through the
downstream slope of the Upper AQC pond and two sections through the
Lower AQC pond.

The calculated safety factors ranged from 1.50 to 1.94. It should be noted
that the United States Army Corps of Engineers Engineering Manual EM
1110-2-1902, Slope Stability, recommends a minimum safety factor of 1.5
for steady seepage conditions. The reported safety factors for each section
location meet this recommended minimum value.

Liquefaction Potential

No documentation of soil liquefaction analyses was provided to Dewberry
for review.

Critical Geological Conditions

Earthquake stability for the dam was investigated by applying a pseudo
static horizontal seismic acceleration to the embankment which is
consistent with the location of the dam in Seismic Risk Zone I
(Algermlssen. 1969). Computed factor of safety for the previous critical
dam section subjected to seismic loading was in excess of 1.4 which is
consistent with a recommended minimum factor of safety of 1.2 for
seismic loading according to the MESA publication.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The technical documentation provided to Dewberry provided a complete historical
and current perspective of the structural stability of the AQC Ponds. The
documentation did lack engineering analyses to assess the structural stability with
respect to liquefaction potential.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability of the dams is Satisfactory based on the documents
and studies provided.

La Cygne Generating Station 7-4
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1

8.2

OPERATING PROCEDURES

The Upper AQC pond was designed to act as a sedimentation basin which accepts
and holds FGD sludge while maintaining a minimum amount of free surface water.
FGD sludge consisting of water and suspended solids is introduced into the pond at
the influent pipe location at a flow rate of approximately 5,000 gpm. The natural
slope of the reservoir bottom causes the sludge to circulate from the northeast
quadrant to the southwest quadrant of the reservoir. Along this route, the suspended
solid particles drop out of suspension. The effluent is then decanted from the
reservoir through the service spillway into the Lower AQC pond which serves as a
surge pond for the new reservoir. The service spillway structure controls the
outflow of effluent from the Upper AQC.

During rainfall events the water surface in the Upper AQC pond is designed to rise,
letting more water discharge through the service spillway. The Upper AQC pond
has a surface area which is approximately two to four times larger than the Lower
AQC pond. Precipitation from the design storm would raise the water level
approximately 2 ft in the Upper AQC pond and 6 feet in the Lower AQC Ponds.
Operating water level must be raised by periodically adding stop logs to maintain
the controlled circulation rate of approximately 5,000 gpm.

MAINTENANCE OF THE DAM AND PROJECT FACILITIES

A program of inspection and periodic maintenance has recently been initiated at La
Cygne to maintain the structural integrity of the earth embankment. It was
proposed that an in-depth inspection program be conducted by a KCP&L engineer
at least once each year.

Based on observations made during the site visit, the crests of AQC Pond dikes
were clear of vegetation. It is noted that the Upper AQC Pond had brushy
vegetation, Saltceder: Tamarix Aphylla, purposely planted to enhance
evapotranspiration. Other than the above noted, the dikes were generally free of
trees and other large vegetation and appeared well maintained.

La Cygne Generating Station 8-1
Kansas City Power & Light Company Coal Combustion Waste Impoundment
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8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS
8.3.1 Adequacy of Operating Procedures

Based on the above assessments, operating procedures appear to be
adequate.

8.3.2 Adequacy of Maintenance

The current maintenance program appears to be adequate for the Ponds.
However, several recommendations are suggested to improve maintenance
and ensure a trouble free operation:

e Develop a regular written documentation log of the operations,
inspection and maintenance program;

e C(Clear woody vegetation from the interior dike slope in the Upper
AQC Pond

La Cygne Generating Station 8-2
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1

9.2

SURVEILLANCE PROCEDURES

The Stage 1 dam was instrumented with a series of eight settlement monuments
along the dam crest. These monuments consisted of a steel rod anchored in
concrete at a depth of from about 4 to 5 ft below the downstream crest of the dam.
The portion of the rod above the concrete anchor was isolated from the soil and
protected by free-floating PVC tubing. The purpose of the monuments was to
provide an initial simple form of control for the dam at its highest section. The top
of this steel rod was surveyed to determine its initial elevation and x and y
coordinates. These monuments provide a basis for verifying the operating
performance.

Exploratory drilling and piezometer installation activities were conducted from June
29,2010 to July 9, 2010 by O’Malley Drilling Company under the direction of URS
personnel (See Appendix A — Doc 1).

INSTRUMENTATION MONITORING

The following systems and instrumentation are present and functioning at La Cygne
Generating Station:

o Eight settlement monuments along the dam crest (see Figure 9.2 -1)

Figure 9.2-1

La Cygne Generating Station 9-1
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. Eleven Piezometers (see Figure 9.2 -2).

Figure 9.2-2

Although the systems, instrumentation and equipment are installed, there was not a
set of regular monitoring procedures in place.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

Although the current instrumentation systems installed appear to be
adequate for the Ponds, it is recommended that KCP&L establish a regular
monitoring and documentation program that logs and monitors changes in
instrumentation readings on a recurring basis.

La Cygne Generating Station 9-2
Kansas City Power & Light Company Coal Combustion Waste Impoundment
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September 17, 2010
URS Project 16530629

Mr. Mark Adams, P.E.

Kansas City Power & Light Company
One Kansas City Place

P. O. Box 418679

Kansas City, Missouri 64105

Re:  Geotechnical Evaluation
AQC Ponds
La Cygne Generating Station

Dear Mr. Adams:

Transmitted with this letter is URS Corporation’s report on our geotechnical evaluation of
the AQC ponds at the referenced site. The scope of our evaluation included a breach
analysis, seepage and slope stability analysis, settlement analysis, and installation of
additional piezometers and settlement monitoring monuments.

We appreciate the opportunity to work with you on this project. If you have any questions
concerning this report, please contact us.

10, W
Wm $mith, P.E.

Senior Geotechnical Engineer

URS Corporation
8300 College Boulevard
Suite 200

Overland Park, KS 66210
Tel: 913.344.1000
Fax: 913.344.1011 I\16530629 LaCgyne AQC Pond Geotech\Draft Repori\G ical Evaluation Report LOT.doc  9/17/2010
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SECTIONONE Introduction

Kansas City Power & Light’s (KCP&L) La Cygne Generating Station has two impoundments
containing waste materials from their air quality control systems at the station. These are
referred to as air quality control (AQC) ponds, consisting of the Lower AQC pond and the Upper
AQC pond. The pond locations are shown in Figure 1. The Lower AQC pond was constructed to
receive flue gas desulphurization sludge sluiced from the power plant and was built as part of the
original power plant construction. The design plans for this pond were prepared by Ebasco
Services Incorporated and are dated in the early 1970s. Selected sheets showing design details
are included in Attachment 1.

The Upper AQC pond was constructed in the late 1970s to provide additional storage for sluiced
flue gas desulphurization sludge and is currently in service. The pond was designed by
Woodward-Clyde Consultants (now URS); design plans are dated 1978. The original design
plans for the pond are included in Attachment 2.

Currently, flue gas desulphurization sludge from the plant is sluiced to the Upper AQC pond.
Overflow from the Upper AQC pond is directed to the Lower AQC pond through the upper
pond’s principal spillway. The ponds are managed as a non-discharge facility. Water levels are
managed through enhanced evaporation and by drawing water from the Lower AQC pond for
power plant operations.

Planned, future changes in power plant operations will eliminate the need to sluice flue gas
desulphurization sludge to the existing AQC ponds; closure alternatives and schedules are under
consideration by KCP&L for these existing AQC ponds. KCP&L contracted with URS to
conduct a geotechnical evaluation of the existing AQC ponds to assess their performance and
stability and to obtain data that will be useful in evaluating closure alternatives. The results of
this evaluation are presented in this report.

Both the Upper and Lower AQC ponds are bounded by earth fill embankments which provide
containment of the ash materials. The geotechnical evaluation included drilling exploratory
borings, installing piezometers, conducting a video survey of the principal spillway conduit of
the upper pond, and conducting laboratory tests on embankment and foundation soils.
Additionally, J. D. Campbell, P.E., Ph.D., the engineer of record for the design and construction
of the Upper AQC pond, provided technical assistance and served as an external peer reviewer of
this report.
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SECTIONTWO AQC Pond Design, Construction, and Performance

21 LOWER AQC POND

Plans prepared by Ebasco Services show that the lower pond is formed by an approximately
3,500-foot-long embankment. The plans do not provide details on the embankment materials,
but given its limited height, we assume that the embankment is unzoned and consists entirely of
compacted clay. No internal drainage is shown. An emergency overflow spillway is provided.
Intake pumps for process water and pumps capable of delivering water to the Upper AQC pond
or to the power plant are used as primary control of reservoir levels in the Lower AQC pond.
The embankment for the Lower AQC pond was constructed as part of the original power plant
construction. It was built in accordance with engineering plans and specifications and its
construction was overseen by an independent construction manager. The embankments were
constructed on ground undisturbed by power plant operations.

2.2 UPPER AQC POND

The Upper AQC pond is formed by an approximately 17,400-foot-long embankment. The
design documents show that a typical embankment section has an impervious upstream section
and a random zone on the downstream slope. The upstream and downstream slopes are inclined
at 2.5H to 1V. The width of the dam crest varies with the height of the embankment, ranging
from 13 feet where the embankment is shortest to 18 feet where the embankment is tallest. The
height of the embankment varies from approximately 15 feet along the northwest side to about
45 feet on the southeast side.

The borrow materials for the embankment were obtained from within the reservoir. Borings
drilled within the reservoir during the design investigation show that the general subsurface
profile consisted of medium to high plastic residual clays over shale bedrock. The upper portion
of the shale was weathered and plastic. With depth, the weathering decreased and the shale
became harder and retained its laminated structure. The residual clays and weathered, plastic
shale were excavated and used to construct the embankment. The embankment is zoned with an
internal impervious zone, an external random zone, and a horizontal blanket drain near the
downstream toe.

The embankment was designed and constructed with an internal drainage system to intercept
seepage through the embankment. The drain was constructed of freely draining bottom ash with
little fines and a gradation like a poorly graded medium to coarse sand. Internal drainage is
provided along the entire length of the embankment (see Sheet 5, Attachment 2). Along the
lower sections of the embankment, between stations 94+25 and about 174+00, the internal
drainage system consists of a continuous 20- to 25-foot wide, 2-foot thick blanket drain that
extends to the toe of the downstream slope. Along the higher portions of the embankment, a
blanket drain begins approximately at the external limits of the base of the impervious zone;
finger drains are provided to carry seepage to an outlet at the downstream embankment toe. The
blanket drain from Station 0+00 to Station 94+25 is shown to be continuous along the length of
the embankment and is approximately 15 to 20 feet wide and 3 feet thick. The finger drain
outlets are 12 feet wide and 2 feet thick and are spaced on 200-foot centers. The drainage
blanket material consists of coarse, pervious bottom ash generated at the station.
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SECTIONTWO AQC Pond Design, Construction, and Performance

The principal spillway consists of an approximately 6 feet wide by 9 feet long by 22 feet high
concrete riser fitted with stop logs (see Sheet 8, Attachment 2). As the solids and water level in
the pond increased over time, stop logs were added or removed to manage water levels within
the impoundment. The concrete riser is connected to an approximately 263-foot-long, 30-inch
diameter corrugated metal pipe (CMP) that discharges into a basin at the toe of the embankment.
The basin discharges into the lower AQC pond. The plans show that three anti-seep collars are
present along the alignment of the CMP. The collars are cast-in-place concrete and are shown to
be 8 feet high by 12 feet wide and 9 to 11 inches thick.

The emergency spillway consists of a 50-foot-wide riprap lined channel over the embankment
crest and the downstream slope. The opening for the spillway is shown to be 3 feet lower than
the top of the embankment. The spillway design includes a 4-foot-deep, 1-foot-wide, seepage
cut off wall constructed at the inside crest of the embankment. The emergency spillway does not
discharge into the Lower AQC pond, but rather discharges into a drainage swale that slopes to
the west.

The Upper AQC pond was constructed from a signed and sealed set of construction drawings.
The plans and specifications were submitted to the Kansas Division of Water Resources, State
Board of Agriculture and were approved and stamped by Guy E. Gibson, P.E., the division’s
chief engineer. The pond embankments were constructed on ground that had not been impacted
by power plant construction or operation. Geologic and geotechnical conditions at the site were
extensively characterized. Over 100 exploratory borings or test pits were excavated and a
thorough laboratory investigation was conducted to evaluate the properties of the soil and rock
and in proposed embankment fills.

Woodward-Clyde Consultants provided construction management and quality assurance testing

during construction of the Upper AQC pond under the direction of Dr. J.D. Campbell. The work
included observation of stripping and other aspects of site preparation, observation and testing of
the placement and compaction of the embankment fill, and observation of spillway construction.

2.3  HISTORIC PERFORMANCE

Following construction of the Upper and Lower ponds, KCP&L personnel performed periodic
visual inspections of the embankments and their spillways. Historical observations on
embankment performances were provided to URS for review. Additionally, URS has conducted
annual groundwater monitoring at La Cygne since 2004 and has visited the site on many
occasions since the facilities were constructed. Our previous observations include the crest of
the embankment and toe of the downstream slope in the area of the existing monitoring wells.

The historical information provided by KCP&L and our past site observations indicate that
embankments have been stable since construction with no indications of cracking, bulging or
other indications of instability that might jeopardize the integrity of the ponds. Two separate
shallow slides occurred on the downstream slope of the Upper AQC pond. The first slide
occurred in 1987 and the second slide occurred in 1995. These slides were located
approximately between Stations 50 and 58. On both occasions, the failure scarp was below the
crest of the dam. Repairs implemented by KCP&L involved removal of the disturbed material
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SECTIONTWO AQC Pond Design, Construction, and Performance

and replacement with select imported fill and revegetation. Historic and recent inspections of the
repaired areas indicate that repairs were effective.
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SECTIONTHREE Field Investigation

3.1 SITE RECONNAISSANCE

A site reconnaissance was conducted on June 16 and 17, 2010 by Brian Linnan (June 16 only),
Francke Walberg and Wayne Smith. Ms. Tiffany Wheeler of KCP&L accompanied URS
inspection personnel on June 16. Mr. Mark Adams of KCP&L met with URS inspection
personnel on June 17 to discuss previous inspection observations and maintenance activities.
The scope of activities associated with the site reconnaissance included the following:

e Review of geotechnical borings and laboratory test data compiled by Woodward-Clyde
Consultants (URS predecessor firm) during design of the Upper AQC pond.

e Review of design drawings for the Upper AQC pond prepared by Woodward-Clyde
Consultants.

e Review of previous inspection reports prepared by Kansas City Power & Light (KCP&L)
staff.

e Review of 2009 water level data obtained during the November 2009 annual groundwater
sampling event.

e On-site discussions with Mark Adams concerning historical observations during past
inspections.

e On-site discussions with Mark Adams and Kissick Construction (Russell Mohr) concerning
historical observations and previous maintenance/repair activities.

e Site observations of the condition of the crest and downstream slope of both ponds with
emphasis on the western perimeter of both ponds where embankments heights are greatest.

e Site observations concerning potential signs of seepage along the exterior embankment slope
and toe of both ponds.

e Site observations concerning the locations of existing observation wells and survey
monuments associated with the original construction and previous maintenance/repair
activities.

e Site observations concerning the condition of the principal and emergency spillway of the
Upper AQC pond and the outlet structure of the Lower AQC pond.

The observed condition of the embankments which form the two ponds was consistent with the
findings presented in previous KCP&L inspection reports. The embankments remain stable and
generally exhibit only minor signs of seepage at the toe of the slope, where the internal drains of
the Upper AQC pond discharge. The embankments are generally well maintained and the
existing vegetative growth has been effective in limiting long term erosion. Specific items of
interest noted during the site reconnaissance are identified below:

e Historic Shallow Slope Failures: As noted in Section 2.3, the historical information indicates
that there have been two shallow slides along the exterior slope of Upper AQC pond within
the general area noted on Figure 2. The first shallow slide occurred during 1987 and the
second shallow slide occurred in 1995. Reconstruction of the shallow slide areas included
overexcavation and replacement of the slide materials with controlled fills with benching into
the existing embankment materials. The general area of the previous slide repairs was
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SECTIONTHREE Field Investigation

observed during the 2010 site reconnaissance and no evidence of distress was noted. We
were unable to discern the cause of the slides from our interviews with KCP&L and Kissick
Construction, or the available records. It is Dr. Campbell’s recollection that the sections of
embankment between Stations 50 and 58 were some of the last sections constructed. Dr.
Campbell also recalls that less plastic shale may have been placed in these sections of the
embankment. It is possible that the sections of embankment completed last would have
received a thicker topsoil cover, since there was an abundant supply available from stripping
the embankment footprint and borrow areas. Although the cause of the slides is uncertain,
the 14 plus years of good performance show that the repairs have been effective.

e Potential Seepage through the Upper AQC Embankment: The design and construction of the
Upper AQC pond includes an internal drainage system to control seepage through the
embankment and upper foundation. The internal drainage system includes a horizontal
blanket drain extending to the toe along most of the eastern and southern perimeter of the
embankment. The internal drainage system along the northern, western, and portions of the
southern embankment includes an inner horizontal blanket drain with finger drains (spaced
approximately 200 feet on-center) which daylight near the toe of the embankment. Site
conditions during the reconnaissance were wet due to recent rainfall, but no signs of
significant seepage through the embankment were noted. Several discrete areas of cattails
and other changes in vegetation were observed which suggest localized seepage probably
associated with the finger drains. Several large areas of cattails and marsh-like vegetation
were also observed near the toe of the embankment. These areas appeared related to poor
surface drainage rather than seepage through the embankment.

e Survey Monuments: There were eight settlement monuments (numbered SMC-1 through
SMC-8) installed during the original construction activities for the Upper AQC pond. All
eight monuments were identified during the site reconnaissance. The locations of these
monuments are shown in Figure 3.

e Piezometers: Only one of the ten piezometers installed during the original Upper AQC pond
construction activities (OW-5) was identified during the field reconnaissance. The location
of OW-5 is shown in Figure 4.

3.2 EXPLORATORY DRILLING AND PIEZOMETER INSTALLATION

Eleven exploratory borings (P-501 through P-509 and P-601 through P-603) were advanced via
4.25-inch inner diameter (ID) Hollow Stem Augers (HSAs) from the crest of the embankments.
The borings were extended through the embankment fills into the underlying bedrock
foundation. Nine of the locations (P-501 through P-509) were drilled in the Upper AQC pond
area and three of the locations (P-601 through P-603) were drilled in the Lower AQC pond area.
The boring and piezometer locations are show on Figure 4. Each exploratory boring was
sampled at five-foot-intervals with a California Sampler, Shelby Tube, or a split spoon sampler
for geotechnical analysis, as well as descriptive logging. The exploratory boring logs are
included in Appendix A.

Upon completion of the drilling and sampling, a piezometer was installed at each location.
Piezometer installation reports are included in Appendix B. The exploratory drilling and
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SECTIONTHREE Field Investigation

piezometer installation activities were conducted from June 29, 2010 to July 9, 2010 by
O’Malley Drilling Company under the direction of URS personnel.

33 TESTPITS

Eleven test pits (TP-501SS, TP-501T, TP-502T, TP-503SS, TP-504SS, TP-504T, TP-505SS,
TP-505T, TP-506T, TP-507, TP-508T) were excavated in the Upper AQC pond area. The test
pits with a “SS” designation were excavated in to the side slope of the embankment to observe
and sample material in the random zone of the embankment. The test pits with a “T” designation
were excavated into the toe of the embankment for the same purpose and to observe and sample
the material associated with the internal drains. The locations of the test pits are shown on
Figure 4. The test pits were excavated from July 14, 2010 through July 15, 2010 by Kissick
Construction Company and were observed and documented by URS personnel.

Granular drainage material associated with the internal drainage system of the Upper pond was
encountered in four of the test pits (TP-502T, TP-505T, TP-506T, and TP-507). The granular
material is composed of black bottom ash. Water was observed flowing from the drainage
material at each location it was encountered.

3.4  SETTLEMENT MONUMENTS

Nine new settlement monuments (SMC-9 through SMC-17) were installed at the site. The
settlement monuments were constructed by drilling a boring to approximately three feet below
ground surface with a 12-inch diameter auger. The bore hole was filled with concrete and a
Y-inch diameter piece of steel rebar placed in the center. The rebar was cut so that
approximately 2 inches is exposed above the top of the concrete. Six of the new settlement
monuments (SMC-9 through SMC-14) were installed in the Upper AQC pond area and three of
the new settlement monuments (SMC-15 through SMC-17) were installed in the Lower AQC
pond area. The locations of the settlement monuments are shown on Figure 3. The settlement
monuments were drilled and constructed from July 16, 2010 through July 20, 2010 by Kissick
Construction Company.

3.5 SURVEYING

A horizontal and vertical survey of the existing and newly installed settlement monuments was
performed at the site. In addition, ground surface elevations were measured at the test pit and
piezometer locations and top of casing elevations were measured at the piezometers. The
surveying was performed by Taliaferro and Browne, Inc., between July 19 and 22, 2010. The
locations and elevations of the surveyed points are shown in Drawing 1.

3.6  VIDEO SURVEY

Ace Pipe, Inc., under subcontract to URS, conducted a video survey of the 30-inch diameter
CMP principal spillway outlet associated with the Upper AQC pond. The video survey was
conducted due to the age of the pipe, its importance to the structure’s integrity and function, and
because no record of assessments of the pipe since its installation were available. The video
survey was conducted on August 20, 2010. The video survey indicated partial removal of a thin
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SECTIONTHREE Field Investigation

coating on the interior of the pipe attributable to water flowing through the pipe; however, it did
not indicated areas of significant corrosion or defects in the pipe. A CD of the video survey is
included as Attachment 3.

3.7 WATER LEVEL MEASUREMENTS
Water levels in the piezometers and nearby groundwater monitoring wells were measured using

an electronic water level indicator on July 20, 2010. Water levels in the piezometers were
measured again on August 20, 2010. The measurements are listed in Table 1.
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SECTIONFOUR Laboratory Investigation

All soil and bedrock samples collected in the exploratory borings and test pits were returned to
the URS Overland Park, Kansas geotechnical testing laboratory for further visual examination.
Selected samples were tested for water content, density, Atterberg Limits, unconfined
compressive strength, and grain size. Data plots and a summary of the test results are included in
Appendix C.
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SECTIONFIVE Subsurface Conditions

51 LOWER AQC POND

Generalized graphical logs of the exploratory borings drilled for the Lower AQC pond are shown
in Figure 5. The design plans for the Lower AQC pond show a homogeneous embankment. The
fill encountered in the borings for the Lower AQC pond consist primarily of stiff, high plastic
clay with minor, small rock fragments. The range of properties measured on samples tested are
listed below:

Dry Density - 93.9 to 104.8 pcf
Natural Water Content - 22.5 10 29.5 percent
Liquid Limit - 61 to 75 percent
Plastic Limit - 46 to 57 percent

Unconfined compressive Strength 4.5 to 4.8 kips per square foot (ksf)

Native residual soils composed of stiff, high plastic clays are present beneath the embankment at
Borings P-601 and P-602. The liquid and plastic limits measured on a sample of the residual soil
were 66 and 18 percent, respectively. An unconfined compressive strength of 2.2 Kips per square
foot was measured on the one sample tested. Boring P-602 terminated in residual clay at a depth
of approximately 29 feet below ground surface.

Weathered shale was present beneath the residual clay in Boring P-601. The shale was
encountered at a depth of 21.5 feet (elev. 841.9 ft.) and continued to the bottom of this 24.5-foot-
deep boring.

5.2  UPPER AQC POND

Generalized graphical logs of the exploratory borings drilled for the Upper AQC pond
investigation are shown on Figure 6. The typical subsurface profile at the boring locations
consists of embankment fill, residual soil, weathered bedrock, and bedrock. The following
sections summarize the properties of the subsurface materials encountered.

Embankment Fill — Sheet 7 of the design plans for the Upper AQC pond show that the
embankment is zoned. Impervious fill was placed in the upstream slope and random fill was
placed in the downstream slope. The exploratory borings P-501 through P-509 encountered the
impervious fill and the test pits encountered the random fill.

The impervious embankment fill zone materials at the boring locations consist primarily of high
plastic clays with small, weathered shale fragments. The range of properties measured on
samples tested is listed below:

Dry Density - 93.51t0 113.6 pcf
Natural Water Content - 15.2 to 28.4 percent
Liquid Limit - 47 to 71 percent
Plastic Limit - 14 to 23 percent

Unconfined compressive Strength 2.710 9.7 ksf
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SECTIONFIVE Subsurface Conditions

Visual examination of the soil samples collected from the embankment and the water contents
and densities measured are consistent with good compaction and high shear strength.

The random fill along the downstream slope of the embankment was sampled at the test pit
locations. The material at the test pit locations consists of topsoil composed primarily of dark
brown, high plastic clay with organics over high plastic clay with small shale and rock
fragments. The thickness of the topsoil at the test pit locations ranged between 0.5 and 3 feet and
was greater than 1.5 feet at 8 of the 11 test pit locations. The random fill appeared to be well
compacted. Lifts were not discernable and no desiccation cracks or voids in the fill were
observed. Measured water contents ranged between 10.9 and 28.7 percent. All but one of the
seven samples tested had water contents of 24.6 percent or higher. Measured liquid limits
ranged between 52 and 75 and measured plasticity indexes range between 32 and 54.

Gradation tests were conducted on samples of the embankment drain material collected at Test
Pits TP-506T and TP-507. Gradation curves are included in Appendix C and show that the drain
material classifies as poorly graded sand (SP) or poorly graded sand with silt (SP-SM) based on
the Unified Soil Classification system. The percentage of fines, defined as amount of material
passing the No. 200 sieve, ranged from 1.7 percent in the sample from TP-507 to 5.8 percent
from the sample from TP-506T.
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SECTIONSIX Seepage Analyses

6.1 LOWER AQC POND

Figure 7 shows cross-sections through the exploratory borings drilled on the crest of the Lower
AQC pond, water levels in the piezometers, the theoretical phreatic surface, and water levels
measured in nearby groundwater monitoring wells. The design plans for the lower pond show
that no internal drainage was installed; consequently, the theoretical phreatic surface exits on the
downstream slope of the embankment above the toe of the slope. Water levels at Piezometers
P-601 and P-602 are at or below the contact between the embankment and original ground
surface; thus, well below the theoretical phreatic surface. These measurements are consistent
with the dry conditions observations at the toe of the slope. If the phreatic surface was present
on the downstream slope, then softened, wetted soils and hydrophilic vegetation would be
expected. None of these conditions were observed.

A high water level does exist within the embankment at P-601. We believe this to be an
anomalous condition caused by leakage adjacent to the pipes that feed the pump station near
P-601. No conditions indicative of seepage through the embankment were observed along the
downstream slope.

Based on our field observations and observed water levels, seepage through the embankment is
not a significant concern for the Lower AQC pond embankment. However, continued
monitoring of water levels in the piezometer and periodic visual inspection of the downstream
embankment slope are recommended to confirm our assessment, particularly the anomalous
condition identified at P-601.

6.2 UPPER AQC POND

The Upper AQC pond was constructed with a continuous internal drainage system. Refer to
Sheets 5 and 7 of the Woodward-Clyde design (Attachment 2) for details on the drainage system.

Figures 8 through 11 show cross-sections of the Upper AQC pond embankment at the locations
where the new piezometers, P-501 through P-509, were installed. Also shown on these cross-
sections are the water levels in the piezometers and water levels interpolated from the
groundwater monitoring wells adjacent to the pond. It is important to note that the piezometers
and groundwater monitoring wells are measuring piezometric levels in different formations. The
recently completed piezometers are screened in the embankment fill and/or the underlying
residual soil and weathered shale. The groundwater monitoring wells are screened in the
unweathered bedrock. Thus, water levels in the piezometers measure the influence of the water
contained in the impondment and water levels in the groundwater monitoring wells are
controlled by regional groundwater flow.

Soil mechanics literature contains equations and graphical methods to show the theoretical long-
term, steady state phreatic surface within an embankment retaining water. The theatrical
surfaces are included in Figures 8 through 11. A comparison between the measured water levels
in the piezometers and the theoretical phreatic surface shows that, at all measured locations, the
measured water levels in the embankment are below the theoretical phreatic surface. We
postulate that the infiltration through the embankment is slow and limited and that the internal
drainage system is functioning as intended.
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SECTIONSIX Seepage Analyses

The gradation of the bottom ash from the samples tested was compared to the criteria for filters
published in United States Army Corps of Engineers Engineering Manual EM-1110-2-2300,
General Design and Construction Considerations for Earth and Rick-Fill Dams. The gradation of
the bottom ash samples tested met the permeability criteria but did not meet the filter criteria.
Filtering prevents movement of finer soil particles from the embankment into and through the
filter. While the existing drainage material does not meet the filter criteria, gradation tests on the
bottom ash showed less than six percent fines. If movement of embankment fines was
significant, we would expect that the fines content of the drainage material would be much
higher than shown by the test results. Additionally, the plasticity and density of the impervious
fill indicate low permeabilities which foster little or no migration of fines.

Based on our field observations, test data and observed water levels, seepage through the
embankment is not a significant concern for the Upper AQC pond. Continued monitoring of
water levels in the piezometers and periodic inspection of the downstream slope is recommended
to document continued performance of the internal drainage system.
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SECTIONSEVEN Slope Stability Analyses

Stability analyses were conducted on four selected sections through the downstream slope of the
Upper AQC pond and two sections through the Lower AQC pond. The locations of the sections
analyzed and the rationale for their selection are listed below:

Location Rationale for Selection

Piezometer P-502 Highest embankment section with blanket
drain

Piezometer P-506 Highest section with toe drain

Piezometer P-507 Artesian condition in bedrock

Piezometer P-508 Representative of lower embankment
heights along east side of pond

Piezometer P-601 Typical section of Lower AQC pond with
measured, low water levels

Piezometer P-603 Measured high water level in Lower AQC
embankment

The embankments have been in service for approximately 30 years; drained shear strength
properties of the embankment and foundation materials are appropriate for the analyses. The
shear strength properties for the native soils and weathered bedrock were developed using the
results of laboratory tests conducted on samples from the borings and Wright’s™ published
correlation between the fully-softened friction angle and liquid limit. The shear strength
properties of the embankment soils were developed using the results of laboratory tests on
embankment soils and embankment strengths developed by Duncan and Wright?. The shear
strength envelope used for the embankment soils is illustrated in Figure 12.

The stability analyses assumed a fully developed theoretical phreatic surface within the
embankment, a conservative assumption for observed current conditions since water levels are
consistently below this theoretical level. The analyses were made using the UTEXASS software
code.

The design plans for the Lower AQC pond show a top of embankment elevation of 864 feet and
a maximum ash disposal elevation of 860 feet. For the purpose of drawing the theoretical
phrectic surface for slope stability, a water level of 862 feet was assumed. The design plans for
the Upper AQC pond show a normal maximum reservoir level of 885.8 feet and a top of
embankment elevation of 890 feet. The normal maximum reservoir level was used to develop
the phrectic surface for the slope stability analyses.

Calculated safety factors are listed in the following table. Graphical output from the stability
program showing the embankment and foundation geometry, soil properties, piezometric levels,
the critical slop surface, and calculated safety factors are included in Appendix D. Output from
the stability program is also included in Appendix D.

L Wright, S.G. Evaluation of Soil Shear Strengths for Slope and Retaining Wall Stability Analyses with Emphasis
on High Plasticity Clays, Report No. FHWA/TX-06/5-1874-01-1, 2005.

2 Duncan, M.J. and Wright, S.G. Soil Strength and Slope Stability, John Wiley & Sons, Inc. 2005.
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SECTIONSEVEN Slope Stability Analyses

Summary of Computed Safety Factors - Downstream Embankment Slopes
La Cygne AQC Ponds

Computed Safety Factor -
Section Location Steady State Seepage Condition
P-502 1.52
P-506 1.50
P-507 1.58
P-508 1.60
P-601 1.94
P-603 1.55

The United States Army Corps of Engineers Engineering Manual EM 1110-2-1902, Slope
Stability, recommends a minimum safety factor of 1.5 for steady seepage conditions. The
computed safety factors for each section location meet this recommended minimum value.

Embankments constructed from high plastic clays can experience ‘wet weather’ slumps, and can
be prone to slides if wet weather conditions develop after a prolonged period of dry weather
when deep desiccation cracks may develop on the downstream slope. Strength reduction through
wetting/drying related strains combined with water filled desiccation cracks may contribute to
conditions where slides can occur. These slides are typically shallow and would not be expected
to impact the stability of the embankment so long as repairs are made within a reasonable period.

The embankment materials and conditions at the time of the 1987 and 1995 shallow surface
slides on the downstream slope of the Upper AQC pond are not sufficiently documented to
explain the causes(s) of slope failure. The slides were shallow so they may have occurred as wet
weather slumps due to the mechanism described above or they could have occurred due to a
thickened topsoil covering and/or inadequate bonding between the topsoil and underlying
embankment. Since these are the only slides that occurred over the past 30+ years and the
repaired areas have been stable for over 15+ years, it is unlikely that shallow wet weather slides
will develop in the future. We note that the test pits typically encountered 1 to 3 feet of topsoil
on the downstream slopes. This thickness of topsoil may be effective in controlling desiccation
cracks within the underlying plastic embankment fill.
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SECTIONEIGHT Settlement Analyses

Figure 3 shows the locations of the eight settlement monitoring monuments, SMC-1 through
SMC-8 that were installed in 1980 at the time embankment construction was completed. Each of
these monuments was found to be in place during the June 2010 site reconnaissance. The
elevation of the monuments were measured in July 2010 by surveyors from Taliaferro and
Browne. The original and July 2010 elevations at the monuments are listed below:

Measured Vertical Movements
at Original Settlement Monitoring Locations
Upper AQC Pond

Reported As-Installed July 2010
Location Monument Elev. (ft) Monument (ft)) | Difference (ft)
SMC-1 890.67 889.63 -1.04
SMC-2 890.76 890.57 -0.19
SMC-3 891.11 891.08 -0.03
SMC-4 890.67 890.66 -0.01
SMC-5 890.86 890.91 +0.05
SMC-6 890.99 891.11 +0.12
SMC-7 891.49 890.46 -0.03
SMC-8 890.63 890.54 -0.09

Note: Negative numbers indicate settlement

A comparison between the original and July 2010 elevations shows that the embankment has
settled less than 0.2 feet (approximately 2.5 inches) in 30 years at seven of the eight monuments.
The settlement data at SMC-1 is attributed to damage of the monument.

The embankment is supported on stiff, over-consolidated residual clays and bedrock. Given
these foundation conditions, most of the settlement would be expected to occur as the
embankments were constructed; post-construction settlement would be small since the loads
imposed are less than the pre-consolidation stress in the foundation materials. The measured
performance of the embankment and nature of the embankment and foundation materials
indicate that future embankment settlement will be negligible.
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SECTIONNINE Breach Impact Analyses

Both AQC ponds are located uphill and adjacent to Lake La Cygne, so materials (water and
solids) released from the ponds in the event of a breach or failure of the pond embankments
would enter the lake. The positions of the AQC pond and Lake La Cygne are shown in the
figure included in Appendix E. Of interest is whether such a rapid release from the AQC ponds
could cause Lake La Cygne dam to overtop.

The design drawings for Lake La Cygne were prepared by Black and Veatch and were provided
to URS by KCP&L. The plans show that the lake discharges through an 88-foot-wide concrete
ogee spillway with 2 radial gates that are 44 feet wide and 23 feet high. The crest and top of gate
elevations are shown at 820.5 feet and 842 feet, respectively. Hydrologic data used for design of
the dam are shown on Sheet D-202 of the design plans; this sheet is included in Appendix E.

The hydrologic data sheet shows that the dam is designed to store runoff from a maximum
precipitation event of 28.72 inches over a 24-hour period. The hydrographs included on Sheet
D-202 shows that the lake level at the dam rises to a maximum of 847.1 feet during the design
storm event. Top of dam elevation is 854 feet, so there would be approximately 7 feet of
freeboard during the peak of the design storm.

A conservative estimate of the impact of breach or failure of the AQC ponds was made by
assuming that the ponds failed during the peak of the hydrograph from the design storm event
when the lake level at the dam would be 847.1 feet. The stage-storage curve included on the
hydrologic data sheet shows the lake stores 60,000 acre-feet at elevation 847.1. It was also
assumed that the entire volume contained within the ponds would be released into the lake. This
is also a conservative assumption since the ponds are partially filled with solids and many of the
solids would remain within the pond footprint.

The table below shows the estimated volumes within the ponds, the calculated rise in lake level,
and remaining freeboard.

Estimated Calculated Instantaneous
Volume Released ~ Risein Lake La Cygne Level 1o of Dam  Freeboard

Case (acre-ft) Feet Lake Elev. Elev. (ft)
Upper AQC 8,325 2.49 849.59 854 4.41
Pond Breach
Lower AQC 2,294 0.68 847.8 854 6.22
Pond Breach
Simultaneous 10,619 3.17 850.27 854 3.73
Breach of Both
Ponds

The calculations show that under worse case conditions, the freeboard on the dam be
approximately 3.7 feet or greater; thus, the dam would not be overtopped.
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SECTIONTEN Summary and Conclusions

We present the following conclusions based on the results of our investigation, analyses and
experience with similar projects.

1. The embankments for the Upper and Lower AQC ponds are composed primarily of stiff,
high plastic clays with small pieces of shale. Measured water contents and densities and
visual examination of recovered samples and test pits are consistent with placement of fill in
thin, well compacted lifts. The underlying foundation materials are stiff, overconsolidated,
high plastic residual soils and bedrock.

2. Measurements of settlement monuments on the Upper AQC pond show that settlement since
end of construction in 1980 is less than 2.5 inches. Additional settlement of the
embankments is expected to be negligible. No measurements of settlement of the Lower
AQC pond embankments are available, but these embankments are short compared to those
for the Upper AQC pond. The embankments for the Lower AQC pond are also founded on
stiff, overconsolidated soils and bedrock. Consequently, we expect that future settlement of
the embankment for the Lower AQC pond will also be negligible.

3. The design of the Upper AQC pond included internal drains to control seepage. Test pits
excavated for this investigation encountered the drains at the positions shown on the design
drawings. Water was observed in the drains at each location where the drains were
encountered. Comparisons between the water levels in the embankment measured in the
newly installed piezometers and the theoretical phreatic surface consistently show water
levels below the theoretical phreatic surface. We conclude that the internal drainage system
is functioning as intended and is effectively controlling seepage.

Design of the Lower AQC pond embankments did not include internal drainage. Measured
water levels in the newly installed piezometers are at or below the contact between the
embankment and original ground surface at two of the three piezometer locations. High
water levels at P-603 appear to be attributable to seepage along intake pipes that penetrate the
embankment near this location. Since the depth of water in the Lower AQC pond is small
and the embankment consists of well compacted, high plastic clays, the potential for seepage
through the embankment is limited. Consequently, it is unlikely that the embankments will
be negatively impacted by seepage.

4. Our site reconnaissance of the embankments for both AQC ponds observed no indications of
slope instability. Calculated slope stability safety factors for current conditions exceed 1.5,
the minimum safety factor for steady seepage conditions recommended for dams by the
United States Army Corps of Engineers.

Embankments constructed of high plastic clays can experience shallow, wet weather slumps.
Best available information suggests that the embankments for the upper and lower ponds
have not experienced such slides, perhaps due to the topsoil covering which may be
controlling desiccation cracks. The shallow slides in 1987 and 1995 appear to be attributable
to other causes. There have been no other slides since the 1987 and 1995 slides were
repaired.
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SECTIONTEN Summary and Conclusions

5. A conservative analyses shows that a release of the entire volume of solids and water stored
in the Upper and Lower AQC ponds would raise the water level in Lake La Cygne
approximately 3.2 feet. Assuming the release occurred when the lake was as its maximum
operating level, the remaining freeboard would be approximately 3.7 feet. The failure of the
AQC ponds would not raise the lake water level enough to overtop Lake La Cygne dam.

6. The embankments for the Upper and Lower AQC ponds have performed well over their
30+ years of service. The conditions encountered by this investigation and our analyses
indicate continued favorable performance may be expected over the long-term.
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SECTIONELEVEN Limitations

The conclusions and recommendations presented in this report are based on the assumption that
significant variations in soil properties from those encountered by our investigation do not occur.
Borings have been placed at planned, selected locations, but some variation in soil properties
between the borings probably exists. If conditions are notably different from those described
here are discovered, we should be immediately notified.

The conclusions and recommendations given in this report are based on our analysis of the data
collected for this project. Additive conclusions or recommendations made from these data by
others are their responsibility. Our assessment is based on observations of current conditions,
We note that planned, periodic visual inspections of the dams are important to identify any
changes from present conditions that may require data maintenance.

Our services were provided in a manner consistent with the level of care and skill ordinarily
exercised by other professional consultants under similar circumstances. No other representation
is intended.
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Table 1
Water Level Data

AQC Pond Geotchnical Investigation
La Cygne Generating Station

La Cygne, Kansas
Piezometer or

Monitoring Well Depth to Water (ft) Groundwater Elevation (ft) Depth to Water (ft) Groundwater Elevation (ft)

Number Top of Casing (ft) 7/20/10 7/20/10 8/20/10 8/20/10
MW-1 878.09 6.38 871.71 NM NM
MW-2 880.75 10.01 870.74 NM NM
MwW-3 879.14 3.81 875.33 NM NM
MW-4 882.65 5.49 877.16 NM NM
MW-5 869.88 2.09 867.79 NM NM
MW-6 859.37 8.22 851.15 NM NM
MW-7 85421 6.00 848.21 NM NM
MW-8 854.10 295 851.15 NM NM
MW-9 881.00 14.09 866.91 NM NM
MW-10 873.78 0.78 873.00 NM NM
MW-11 87597 1.70 874.27 NM NM
MW-12 877.55 7.32 870.23 NM NM
MW-13 876.32 5.95 870.37 NM NM
MW-14R 878.91 9.09 869.82 NM NM
MW-15 873.24 8.44 864.80 NM NM
MW-16 851.93 2.02 84991 NM NM
MW-17 85231 5.80 846.51 NM NM
PZ-1D* 882.59 5.59 877.00 NM NM
PZ-18* 881.90 DRY DRY NM NM
PZ-2D* 882.72 5.74 876.98 NM NM
PZ-25* 882.79 24.42 858.37 NM NM
TW-1* 861.88 18.65 843.23 NM NM
TW-2 (8R)* 858.96 17.25 841.71 NM NM
TW-3* 852.29 7.84 844.45 NM NM
OW-5 891.81 38.57 853.24 38.76 853.05
P-501%* 894.58 36.76 857.82 36.64 857.94
P-502%* 891.69 39.71 851.98 39.07 852.62
P-503%* 892.04 40.00 852.04 37.58 854.46
P-504** 891.56 45.99 845.57 39.85 851.71
P-505%* 892.10 32.66 859.44 32.76 859.34
P-506** 892.56 17.78 874.78 18.48 874.08
P-507** 893.15 31.96 861.19 16.40 876.75
P-508** 892.42 24.08 868.34 2191 870.51
P-509** 893.92 25.18 868.74 25.45 868.47
P-601** 865.60 DRY DRY 13.82 851.78
P-602** 86591 23.95 841.96 23.25 842.66
P-603** 864.99 5.48 859.51 4.81 860.18
Notes: NM = not measured
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APPENDIXA Exploratory Boring Logs




BORING LOG NOMENCLATURE SHEET

TERM IDENTIFICATION AND DESCRIPTION The relative density of coarse-grained soils (sands and gravels having
- - - less than 50 percent passing the number 200 sieve) is indicated by the
SPT gpgt-ipg?:ciﬁ%ples(?i:abneﬂ?;? ?g?gtg%t'ﬁ]’;g?::‘)é I:afr_\ 'F;‘I‘;’r‘ .o Juncorrected SPT test resuit (N-Value or blow count) in accordance with
.D., 1.5+ .D., split- s - . . N .
driven by blows from a 140-pound hammer falling 30-inches. the refationships given below:
The number of blows required to advance the sampler three RELATIVE DENSITY BLOW COUNT (N-VALUE)
6-inch increments are counted (See Sampling resistance
below). Very Loose Oto 4
C California Sample: Thick-wall sampler containing four nominal Loose 5t0 10
C 2-inch diameter, 4-inch long brass liners. The sampler is Medium Dense 11 1o 30
hydraulically pushed a maximum of 12 inches. 5
ST ? Shelby Tube sample: Hydraulically-pushed, 3-inch diameter, ense 311050
thin-walled tube used for obtaining undisturbed soil samples. Very Dense Greater than 50
CME | | )| CME 3-inch diameter continuous soil sampling system. The shear strengths of silts and clays (fine-grained soils having more
than 50 percent passing the #200 sieve) are directly related to the torvane
M .
E reading (TV) and my be taken to be equal to one half of the unconfined
PS |maliae Nominal 3-inch diameter Shelby tube piston sampler. compressive strength (Qu) of the soil. Furthermore, the pocket
PS penetrometer reading (PP) approximates Qu which is related to
D Disturbed sample or auger cuttings consistency and manual methods as indicated in the following table:
NX NX-size (2.155-inch diameter) rock core sample obtained UNCONFINED
using a diamond bit and recirculating water (See RQD
X below). COMPRESSIVE
PP Pocket Penetrometer measurement indicative of soil CONSISTENCY STRENGTH (ksf) | MANUAL PROCEDURE
unconfined compressive strength (ksf). Very Soft <05 Extrudes between fingers
v Torvane measurement of soil shear strength (tsf). Soft >05t0 1 Molded by slight pressure
W% As-received water content (percent) Medium Stiff >1to2 Molded by strong pressure
LL Liquid Limit Stiff >2t04 Indented by thumb
PL Plastic Limit Very Stiff >41t08 Indented by thumbnail
usc Unified Soil Classification Hard >8 Difficult to indent
Qu Unconfined compressive strength (ksf). Minor Soil Constituant Terms and Definitions
RQD Rock Quality Designation: The sum of the lengths of intact Trace Less than 5 percent
core pieces 4 or r.nore inches (10 cm) in length, measured Few Between 5 and 10 percent
along the center line of the core, and expressed as a
percentage of the length cored. Little Between 10 and 25 percent
REC Recovery: The length of recovered soil or rock sample Some
expressed as a percentage of the sample length or depth Between 25 and 50 percent
cored. Coarse Grain Descriptors
AVA Point of groundwater entry. Boulder > 12inches
A 4 Stabilized groundwater level at some time after drilling. Cobble 3inches to 12 inches
SAMPLING RESISTANCE Coarse Gravel 3 inches to 3/4 inches
P Sampler pushed by hydraulic system. Fine Gravel 3/4 inches to #4 sieve
Numbers indicate the number of blows from a 140-pound The G i ; ;
3 - - b h e Graphical Key to Boring Logs shows the graphical symbols used on
6 zgm&':rr éﬁ'ggﬁ;;ee{.yhgors?ﬁr'?:shterse s’ﬁﬁ”:ﬁg;ﬁg"“)’fgm‘lsp-r boring logs and generalized, geologic cross-sections of selected boring
9 count, is the number of blows required to drive the sampler logs. The basu_: Unified Sm! Classification System (USC}S) designations
the last 12 inches. The N value for this example is 15. are used for sonl§. The basic letter types are as follows: G - Gravels,
502" - - - S - Sands, M - Silts (M comes from the Swedish word mo for rock flour),
/ The split-spoon sampler was driven 2 inches by 50 blows; the R - well graded, P - Poorly graded, C - Clay, H - High Plastic (fat), and
Standard Penetration Resistance, or N-value, is setat 100. K _ | ow Plastic (lean). Dual classification designations show the primary
ABBREVIATIONS USED soil type throughout the graphic column, and the secondary soil type
appears in the right half of the column. CL-CH, SP-GP, and GP-SP are
HSA Hollow-Stem Auqer examp'es'
SSA Solid-Stem Auger
ATD At the time of drilling TERM MOISTURE CONDITION
AD After Drilling Dry Water content is less than the plastic limit; dry to the touch
NATD None at Time of Drilling Moist Water content is greater than the plastic limit, but the soil
DWL Drill Water Loss may be damp but no visible water
Wet Soil exhibits free water or is obviously saturated.
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URS

GRAPHICAL KEY TO BORING LOGS

SOIL TYPE GRAPHICAL SYMBOLS
Well-Graded Poorly-Graded
DUO ;?‘ o ae I-l "L /ac
U aw P of ] GP-SP ' o ] GP le])] Gm »7| GC
GRAVELS
b b ] B 4 m
;C};ﬁt GW-GM °C§ GW-GC Eﬂl GP-GM RARLEES il Ge-am
Well-Graded Poorly-Graded
| SW “7 o SP-GP fl',.l',{- || SM SC
SANDS
1A 7 L . 72 1
'-'_.'[ﬂ'f SW-SM / SW-SC -_-'..'.I_”] SP-SM 1 SP-SC / -[ﬂ] SC-SM
SILTS Silts Clays
and ML MH 7] cL // CH Z]]m CL-ML
CLAYS
SPECIAL % Low Plastic 7/7 High Plastic
SYMBOLS CLwiSand  [#/ CHwSand [ 2y £/ i /| Loess
Organic Silts Organic Clays
ORGANIC (X7 & 7 AR
SOILS ﬂsz oL ;I!ﬂ]]S OH 7;}// oL /3| OH i, v1,| Peat
MISCEL- J 2
Asphalt i| Concrete i/ 34,1 Topsolil Fill Void
LANEOUS P i) TP
IGNEOUS > N m — 7S
4 Granite Breccia Basalt ——] Lava Tuff
ROCKS - S
METAMORPHIC | 7 N7 777 ] 2
A . . /] . Ras
Al Quartzite Gneiss // 7] Schist I~_~_] Soapstone Marble
ROCKS A A2 17 ] Soaps N
1 7 e
1 7 o A
SEDIMENTARY | F— 7] Limestone 7 Dolomite % Shale 77| Sandstone | —’| Marl
K y o e [
ROCKS Coal Conglomerate |- Siltstone \ Claystone OC Chalk
< = x °
MODIFIERS § Weathered “ calcareous *| Cemented g Caliche Chert
These symbols may be overlaid on basic symbols to form new symbols. The fill symbol (see Miscellaneous
above) may replace the right half of any primary (single-style) soil symbol to differentiate between fill types.
The CL and CH symbols can be combined to represent medium plastic clays.
N ; N b
DRILLING l ' Solid-Stem Hollow-Stem Tri-Cone/ NX Rock I Rock
METHODS Auger ( Auger f ‘f Mud-Rotary X Core K Drilling
N [ |
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URS GRAPHIC BORING LOG P-501

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 891.9ft. ELEVATION DATUM: DATE: 7/1/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 644521.7
OBSERVATIONS: EAST: 3107363.3
SAMPLE DATA
= Z
. =] |38 g
e >[5 |28 Es
k] glz|g |23|c DESCRIPTION N FIELD
ox |, |3l23£ a2l 2| d NOTES
alo|la|lo |n=|~- =
t w|iclw |wo|a >
0 | [£0|a (%)
Stiff, moist, mottled yellowish brown with crange and light / Boring advanced with
| and dark gray, high plastic CLAY (CH) (fill) /% |4.25" HSA
| f% 890 |
/
_ S
A
|c F 5| P |40 /% -
/
5_ ;% |
_ o
A
| /% 885 |
7
] / ]
A
|c 100] P [6.0] Becoming very stiff /% .
10 N
— / i
_ S
A
) /% 880 |
Y/
_ / §
: _ /
1¢ 83| P |>9] Becoming hard, with rock and shale fragments / _
. 2
) Y/
| /§ 875 |
A
] ;% ]
1¢C 75| P |>9] With occasional layers of weathered shale /% -
/
| 20 /§ §
A
] ;% |
| Kl
/
] o
- "
|c 58 P [>9 /% 4
A
25 U ]




URS

GRAPHIC BORING LOG

P-501

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET ‘ 2 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 891.9ft. ELEVATION DATUM: DATE: 7/1/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 644521.7
OBSERVATIONS: EAST: 3107363.3
SAMPLE DATA >
z| o [SE 2
E=| [215|E |85 <§
o3 Gl = 9 2z| o DESCRIPTION J| o FIELD
ot |, 33| 2 |BE|¢e 2| a NOTES
a |[0]alo |es|= =
S |uo|clw |wo|a -
o5 |F |c|E|x [&0]a (7
Hard, moist, mottled light brown with dark gray, high
] plastic CLAY (CH) with rock fragments (fill) /% i
§ ;% 865 |
/
_ IR
7
|c 83| P [>9 / 4
A
30_] /% i
/
_ R
____________________________ 15 [/
i Stiff to very stiff, mottled dark gray with yellowish brown, / /| 860
high plastic CLAY (CH) (residuum) %
1€ 100| P |4.0] Becoming stiff, mottled yellowish orange with light and / i
dark gray /
35_] % 4
C 83| P % 4
] 30.4 A
40_| SHALE: Olive gray, moderately weathered, hard ———] i
| o _asE |
| SANDSTONE: Light brown, fine grained, moderately 850 |
weathered, hard 7]
100150/5" 43.4 =4
BOTTOM OF BORING P-501 AT 43.4 FEET _|Piezometer installed
. upon completion
45 ] i
i 845 |
50 i




OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

URS GRAPHIC BORING LOG P-502
PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 3
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.0ft. ELEVATION DATUM: DATE: 7/1/2010
GROUNDWATER ENTRY: 53.5 ft. DELAYED GROUNDWATER: NAD NORTH: 643186.3
OBSERVATIONS: EAST: 3107336.6
SAMPLE DATA =
= | E| 2 ﬁg Ec
= < @
oo AR EET R DESCRIPTION J| 22 FIELD
w o s|lu|loc |[Fo| k& ol
o>~ |ulo|dlc |ea Q m | NOTES
a|o]lalo |oE|= =
S |djojlw |wo|a >
0 |F|x|e|e |£0]|a | 890
Hard, moist, mottled yellowish brown with orange and / Boring advanced with
i light and dark gray, high plastic CLAY (CH) (fiil) /% 425" HSA
/
_ S|
A
] C 50| P |>9 /% ]
/"
5_| /> 885
A
_ D
/
_ S
Y/
]¢C 83| P |4.0] Becoming stiff with dark brown and gray layering /| i
,
10_| /> 880
A
| N
D
] / |
A
_ A
Y/
{C 921 P |>9| Becoming hard, with olive gray mottling and banding and L/
shale fragments /] ]
15_] /% 875
Y/
_ S
A
| 2
’
]cC 58 | P |3.0] Becoming stiff / A
A
20_| /% 870
W /
| / i
~
i / i
Ic 75| P [6.0] Becoming very stiff /§> 1
A
25 | | | I/ >




URS GRAPHIC BORING LOG P-502

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 2 OF 3
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.0ft. ELEVATION DATUM: DATE: 7/1/2010
GROUNDWATER ENTRY: 53.5 ft. DELAYED GROUNDWATER: NAD NORTH: 643186.3
OBSERVATIONS: EAST: 3107336.6
SAMPLE DATA =
T | < |58 0
e > G g\: 8] E : ;g
oo Elzla |Z2|~ DESCRIPTION 2| ae FIELD
wQ >S|lulo |[Eo]% o] 4
o~ wlo]l2E |ea Q o w NOTES
alOo|a]l0 |aE]|= =
S w|iCjlw |wo|a >
o5 |F ||| 20| a » | 865
Very stiff, moist, mottled yellowish orange with light gray,
| high plastic CLAY (CH) with rock fragments (fill) /§3
/§ 1
i /| i
A
_ ;% _
Ic 100 P [5.0 /§
Al
30_| /% 860 |
/
_ A
A
| 52 _
1¢ 75| P |8.0] Becoming hard, dark gray mottling and banding /% ]
D
35_ /] 855 |
A
_ ;% _
_ N
A
_ ;% |
]¢ 100] P 7.0] With rock and shale fragments /%
/ i
40_| /§ 850 |
A
_ ;% _
_ S
A
O
c 92| P [7.0 /Q
2
o
| 45 /> 845 |
AL
_ /% |
//
_ S
A
|c . 83| P [5.0] Becoming very stiff /%
/ i
50 L 50.0 /§




URS

GRAPHIC BORING LOG

P-502

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 3 OF 3
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.0ft. ELEVATION DATUM: DATE: 7/1/2010
GROUNDWATER ENTRY: 53.5ft. DELAYED GROUNDWATER: NAD NORTH: 643186.3
OBSERVATIONS: EAST: 3107336.6
SAMPLE DATA_ ~
T T 20 o
Eo > % g (8. Ee
o9 AHEYEHR DESCRIPTION J | ze FIELD
ot |, 332 |BE|¢e Q1| & NOTES
a |[O|Ql0 |nE|= =
t wjio|lw Jwo|a >
50 ||l £0]|a | 840
Very stiff, moist, light gray with yellowish orange mottling, /,
]| high plastic CLAY (CH) (residuum) % |
i %g i
1 C 100] P (5.0 / |
55_] % 835 |
| Becoming stiff, olive gray with iron oxide nodules / ]
|c ! 100] P |20 : % |
60_ % 830
i 63.0 L/ A |
SHALE: Light gray, fresh, hard, fissile ]
-iﬂi 100]50/4.8" 64.2 == J
BOTTOM OF BORING P-502 AT 64.2 FEET Piezometer installed
85_ 825 upon completion
70_| 820 |
75




URS

GRAPHIC BORING LOG

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station

P-50

SHEET 1 OF 2

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.11ft. ELEVATION DATUM: DATE: 6/30/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 642131.3
OBSERVATIONS: EAST: 3106656.5
SAMPLE DATA >
T |- |5E 2
= >I5I1E |28 Ee
b 8 HHE I DESCRIPTION R FIELD
ot |, 32| € |22 3 & NOTES
o |O|B|0 |wE]= =
> |lw|lojlw WO | a >
0 |Fle|lg|e |xO]|a » | ggo
Stiff, moist, mottled yellowish brown with orange and light ~|Boring advanced with
| gray and dark gray bands, high plastic CLAY (CH) fill) /% 4.25" HSA
[/ i
_ 2
2
o I
1c 67| P |4.0 /
Al
5 | /% 885
//
_ D
T
- 7
|c . 100| P [5.0] with light and dark gray mottling /§
/§ 1
10_} /é 880 |
/
- |
_ g
A
_ S
. . o //
1C ' 67| P |>9| Becoming hard, slightly moist, with weathered shale L/
zones /é Ny
15_| /% 875
X
i / §
_ g
~
- /é i
1¢C - 67| P |>9| With limestone fragments, fine angular gravel and coal /%
fragments L/ 7
| 20_] ;% 870 |
_ R
2
i / ]
_ g
_. A
1c 67| P [>9 /%
/ i
25 I/




URS GRAPHIC BORING LOG

P-503

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 2 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.1ft. ELEVATION DATUM: DATE: 6/30/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 642131.3
OBSERVATIONS: EAST: 3106656.5
SAMPLE DATA z
- |- |58 g
A HEREE 5%
& 3 e AEREE N DESCRIPTION 2| e FIELD
ot |, |3ld|g |28]¢w S| & NOTES
a |lolalo |aE|= =
> |w|Clw |Wo|a b=
o5 | ||| |xO]a » | gg5
Hard, slightly moist, mottled yellowish orange with light 7
and dark gray, high plastic CLAY (CH) with weathered /&
] shale fragments (fill) /‘é ]
| N
_ 2
(/ 4
Ic - 67| P |>9 /%
/ i
30_| /2 860 |
With shale fragments grading out /
_ g
A
_ 9
/ n
_ 2
[/ i
1¢ 100] P |>9]| Becoming hard, dark gray mottling and banding /%
/ i
35_ /% 855 |
/|
] /| 1
____________________________ 36.5
| Stiff, moist, light brown, high plastic CLAY (CH) /
(residuum) % ]
1c . 100 P [4.0] Becoming more moist % ]
40_| Z 850 |
41.9 /,
i LIMESTONE (?) Piezometer installed
BOTTOM OF BORING P-503 AT 41.9 FEET upon completion
45 | 845 |
50




URS GRAPHIC BORING LOG P-504

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: __ 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.3 ft. ELEVATION DATUM: DATE: 6/30/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 640987.7
OBSERVATIONS: EAST: 3106153.3
SAMPLE DATA
= &
T Il |ueE E=
o >G1 |25 3]
&9 MHEEHER DESCRIPTION N FIELD
ot |, 3|38 [B8]|2 8| & NOTES
a[0]l2|0 |ns|= =
> |Wwliojlw Jwola >
0 |FlzlE|lxe |£O|a »
Siff, moist, mottied yellowish brown with orange and ight 890 I55ring advanced with
] gray and dark gray bands, high plastic CLAY (CH) ({ill) /§ 4.25" HSA
I
] / ]
_ )
N
e 67| P |40 / §)
A
5 Y ces
_ g
N
- /% |
_ 2
/§ -
1¢C 67| P [7.0] Becoming stiff, with fine subangular gravel, coal, and L/
shale fragments /‘4 .
10 5% 880 |
- ”
_ g
A
- 7
1c 67| P [>9| Becoming hard / §
N
) s
- /
_ 7>
N
_ P
/% .
Ic . 100[ P [>9 /
/ i
20_ ) o
_ 2
L/ i
_ 0
N -
_ 2
/ ]
1C 92| P [>9] With occasional coarse sub-rounded gravel /|
L/ ]
25 I 14




URS GRAPHIC BORING LOG P-504

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 2 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.3ft. ELEVATION DATUM: DATE: 6/30/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 640987.7
OBSERVATIONS: EAST: 3106153.3
SAMPLE DATA >
z| 5 S8 o
Eo ~15l£|eg %
oo clzla [Z22] ~ DESCRIPTION 2l 2L FIELD
T S|u|lo |Fo|% ol 4
o~ wlo|7E |ea g o i NOTES
a fo|lald |o=|>= s
> |WwW|loOjlw Jwo|a >
o5 |F |E|lE|x |2O|a n
Hard, slightly moist, mottled yellowish brown with orange 865 |
and light gray, dark gray, and olive gray, high plastic
] CLAY (CH) with shale and coal fragments (fill) .
|c t 58| P [>9
30_] 860
fC - 58| P[> |
3% 855 |
|c 100 P [>9
40 850 |
i 425 -
i SHALE: Olive gray, moderately weathered, hard, —
non-fissile F==] -
1c 83| P |7.0] Becoming more moist
| 45- 845 |
1 —
C 100] P E Piezometer installed
] 405 Jupon completion
50 BOTTOM OF BORING P-504 AT 49.5 FEET




URS

GRAPHIC BORING LOG

P-505

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 3
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.2ft. ELEVATION DATUM: DATE: 6/29/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 640205.1
OBSERVATIONS: EAST: 3106187.9
SAMPLE DATA z
|- |FE o
SABBEEEEE 53
oo Elzla |22| ~ DESCRIPTION a1 o FIELD
[T S|lulo |-o| & ol o
O~ |uwlo|ldE oo Q m o NOTES
a|o|lalo |as|~= =
S |olo|lm ol a >
0 |F|E|e|x [x0]|a @ | 90
Stiff, moist, mottled yellowish brown with orange and light —|Boring advanced with
gray and dark gray bands, high plastic CLAY (CH) with /% 4.25" HSA
] occasional fine gravel (fill) (top 6" is hard and dry) / 1
_ >
A
_ >
C 75 P 4.0 5 § |
H_ I
5_| /| % 885
//
i ; |
_ 2
/ -
| N
/|
1cC 83| P [6.0] Becoming stiff, with some very weathered shale L/
fragments L/ 1
10_ /| % 880
/ e
_ 7>
A
| .
>
1€ 75| P {>9] Becoming hard with trace of small coal chips /é
/ -
15_ /| % 875
/ e
_ 7>
A
| D
X
|c 67| P [>9 /
/§ 1
20_| §< 870 |
_ 7
_ O
A
- 7
|c 67| P |[>9 /%
/ —
25




URS GRAPHIC BORING LOG P-505

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 2 OF 3
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.2ft. ELEVATION DATUM: DATE: 6/29/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 640205.1
OBSERVATIONS: EAST: 3106187.9
SAMPLE DATA >
- x|~ |8 ]
o > G 2 |o & : 5
i o RN EER DESCRIPTION e FIELD
ot |, |32 E |6E|¢ 2| d NOTES
o |Oo|la|l0 |a=s]|~ =
t w|lcjw |wo|a >
25 || x| a ® | o65
Very stiff to hard, moist, mottled yellowish brown with / 7
orange, grayish green, and light gray, dark gray, and /%
7 olive gray, high plastic CLAY (CH) with occasional rock L/ .
and shale fragments (fill) /§
] /é |
_ O
A
Ic . 83| P |>9 /%
0 2 w0l
N With zones of dry soil /< 860
_ 2
/& 1
] /|
AN
_ 2
/& 1
1€ 67| P |>9 /
A
35 /| % 855
/ —
_ g
Al
_ 2
/& 1
|c . 58| P [8.0 /
A
40_| /| % 850
/ g
_ g
A
| 2
/§> 1
] /
A
|c 83| P[> /%
; 7~
— 845
/§) 7
| /|
N
| 2
/ -5
_ O
A
|c 58| P [8.0 /%
/ -
50 I/




URS

GRAPHIC BORING LOG

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station

P-50

SHEET 3 OF 3

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.2ft. ELEVATION DATUM: DATE: 6/29/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 640205.1
OBSERVATIONS: EAST: 3106187.9
SAMPLE DATA >
< |HE o
= N R Eg
o3 ( zlg z2z| DESCRIPTION 4| B FIELD
ot |, 3l3]g |82|2 ol z NOTES
o |lola|lo [aZ|= =
> |lwicjw || a >
50 |F |e|E€fjxe |20]|a ® | 540
Very stiff, slightly moist, mottled yellowish brown and ]
| orange with light and dark gray, high plastic CLAY (CH) /§
(fill) /Q .
i 52.0
SHALE: Greenish gray, slightly weathered, hard, - T
| non-fissile
|c H 50 P
54.5 F 1
55 ] BOTTOM OF BORING P-505 AT 54.5 FEET 835 Piezometer installed
—upon completion
60_ 830_
65_ 825 |
70_] 820 |
75




URS

GRAPHIC BORING LOG

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station

P-506

SHEET 1 OF 2

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 889.9ft. ELEVATION DATUM: DATE: 6/30/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 640024.3
OBSERVATIONS: EAST: 3107705.6
SAMPLE DATA >
- [ [ze &
K >5[ (23 <3
i o HHEIEER DESCRIPTION N FIELD
ot [, |33 68| ¢ Sl & NOTES
o |[OlQ]l0 |a=| >~ =
> |w|o|w |WO| a >
0 |F ||| |2O|a 0
Stiff, moist, mottled yellowish brown with orange and light Boring advanced with
i gray and dark gray, high plastic CLAY (CH) with /% {4.25" HSA
manganese nodules (fill) /
_ -
A<
|c 83| P [3.0 /% ]
5_ N s
7"
- /é
_ R
A
|c 83| P [30 /% i
//
10_| A 880
/
_ R
A
_ A
1c 79| P |8.0] Becoming hard /§ 1
A
15_| /2 875
X
| /
_ S
A
- .
{cC . 83| P |6.0] Becoming very stiff, olive gray with mottled dark gray /% A
/
20_| /§ 870 |
A
- i
_ N
/
| 2T
A
]¢C 100] P [4.0] Becoming stiff, yellowish orange with mottled light and /% i
dark gray /
o5 > 865 |




URS

GRAPHIC BORING LOG

P-50

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 2 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: __ 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 889.91t. ELEVATION DATUM: DATE: 6/30/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 640024.3
OBSERVATIONS: EAST: 3107705.6
SAMPLE DATA >
T | = |58 o
Ee AERIEE 5%
oo Elzla |22| ~ DESCRIPTION | BE FIELD
T S|luloc |Fo|% Ol a
O~ |y lo|d|& |oa @ o w NOTES
o |O]Q|C o=~ g
> lw|lolw |wo|a >
o5 |F |e|ja|x |xO]a )
Stiff, moist, mottled yellowish brown with orange and light L/
] gray, dark gray, and olive gray, high plastic CLAY (CH) /§ i
(fill) /§
| /
A
_ 2
n
1¢ 83| P [7.0] Becoming very stiff, with sandstone fragments L/
A
30_| /% 860
/
_ g
A
i 32.0
SHALE: Olive gray, moderately weathered, hard, ]
| non-fissile =]
Ic ! 58| P
35
40_|
45_| =5 845
‘mi 100ls0/20 47.3 '-:__—::
BOTTOM OF BORING P-506 AT 47.3 FEET Piezometer installed
. “upon completion
50 840




URS

GRAPHIC BORING LOG

P-

50

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.6ft. ELEVATION DATUM: DATE: 7/2/2010
GROUNDWATER ENTRY: 28.5ft. DELAYED GROUNDWATER: NORTH: 641869.0
OBSERVATIONS: EAST: 3109223.5
SAMPLE DATA >
2w o
E=| |x|E|E |85 5%
3 Glz|3|22|e DESCRIPTION N FIELD
ot |, 3|38 k8¢ Q| a NOTES
o |O|8|lc |BaE]l= =
> |w|olw |wo| o >
0 |F|e]ad{x |£Oo|a 7
Stiff, moist, mottled yellowish brown with orange and light g9 [Boring advanced with
| gray, high plastic CLAY (CH) (fill) L/ —4.25" HSA
/
_ R
A
_ 2
//
I BEEE / 7
Y/
5_ /% 1
N 885
i //
N
| "R
. /<
1¢ 75| P [3.0] Becoming stiff to very stiff, with layers of dark gray /% ]
Y/
10_ /% .
52 880 |
4 52 —
| /
_ R
A4
1c 83| P [5.0] Becoming very stiff /% i
15 ;2 _
N /§ 875 |
i ; %
_ 2
R
[ / %
|c 100] P [5.0 / .
/|
| 20_ /% _
5% 870 |
i /§ _
_ /
A
% I N N 230 T
Stiff, moist, dark gray, high plastic CLAY (CH) with root /
1c 100 P [4.0] hairs and occasional sub-rounded pebbles (residuum) % ]
25 LA ]




URS GRAPHIC BORING LOG P-507

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 2 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.6 ft. ELEVATION DATUM: DATE: 7/2/2010
GROUNDWATER ENTRY: 28.5 ft. DELAYED GROUNDWATER: NAD NORTH: 641869.0
OBSERVATIONS: EAST: 3109223.5
SAMPLE DATA ~
I T; Q ﬁg EA
- AL <9
i Glzle |22 DESCRIPTION S FIELD
ot |, 3|32 [58]2 o NOTES
a |lOo]Qo|C |wE]~
> wiojw |uwo|a
o5 |{F |E|Efjxc |20

Very stiff, moist, mottled yellowish brown with orange and

865
light, high plastic CLAY (CH) (residuum) ]

| c! 100 P 6.0
30 _

860

)
N
=)

' HWE\\\\\\\M\\\\\\) svu=oL

SHALE: Olive gray, moderately weathered, medium
hard, with iron oxide staining -]

Piezometer installed

35 BOTTOM OF BORING P-507 AT 34.5 FEET
N 855 [upon completion

40_|
850 |

45_]
845 |

50




URS GRAPHIC BORING LOG P-508

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 890.7ft. ELEVATION DATUM: DATE: 7/2/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 643738.7
OBSERVATIONS: EAST: 3110601.9
SAMPLE DATA
[~ [EE 3
Ee | |z|5| €83 Eg
& 9 HAHEEHR DESCRIPTION N FIELD
ot |, [3]2]|e 28] g 2| a NOTES
o lolalo |le=s|= =
> |w|lojlw Jwo | a >
0 |Flz|lg]la |zo(a »
Stiff, moist, mottled yellowish brown with orange and light 890 Boring advanced with
] gray, high plastic CLAY (CH) (fill) /% —4.25" HSA
/|
_ /N
A
_ /§ —
o
|c 58| P |15 / .
A4
5| /% :
/N sss
_ s
A
_ 2R
// |
- /
1C h 50 | P |5.0] Becoming very sitiff, with-olive gray mottling, some shale /§ T
fragments /é
10_ /2 .
/ N 880
i / %
B
i / _
i /|
_ /
|¢ 100f P [>9] Becoming hard L/ 1
15 5% -
/ N 75
i /é
/
_ /% .
/ |
- /
ic # 50| P [7.0 /§ .
A
20_ /% i
/N 870
| O
A
i 22.0 y
SHALE: Olive gray, moderately weathered, medium -
i hard, non-fissile ]
I BEIK .
245 E Piezometer installed
25 BOTTOM OF BORING P-508 AT 24.5 FEET -lupon completion




URS GRAPHIC BORING LOG P-509

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L. La Cygne Station SHEET 1 OF 2
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 891.3 ft. ELEVATION DATUM: DATE: 7/1/2010
GROUNDWATER ENTRY: 31 fi. DELAYED GROUNDWATER: NAD NORTH: 644660.6
OBSERVATIONS: EAST: 3109219.0
SAMPLE DATA
:_'_ E 7, %
|:I_: o > |6 2 |o E E B
a9 Ez|8 (22| e DESCRIPTION 2| Ze FIELD
ot [, |3]|2l€ |a2] ¢ 21 & NOTES
o |OfQjo |m2| = =
> |lw|lojlw |wo | a >
0 |F ||| |£Ofa (7
Stiff, moist, mottled yellowish brown with orange and light -|Boring advanced with
gray and dark gray, high plastic CLAY (CH) (fill) L/ 4.25" HSA
T /§ 890_
- /
A
- ;%
i C 58 P 14.0 /%
With some rock fragments L/ 8
;. "
/ i
_ §§ 885 |
| //
N
- /
]cC - 75| P |4.0] With olive gray mottling, some rock and shale fragments /%
/ i
10_| g
LS
7 ;% 880
_ Y/
~In
i / é |
|c 58 [ P [7.0] Becoming very stiff L/ %
/ i
15 7
AN
- ) s
- 42
_ g
A
1cC 83| P [4.0] Becoming stiff / %
’ ~i
_ /§ |
i //
/Q 870 |
_ 2
/& 1
i /
N
1c 50| P |>9] Becoming hard /%
/ i
25 25.0 |/




GRAPHIC BORING LOG

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station

P-50

SHEET 2 OF 2

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 8913 ft. ELEVATION DATUM: DATE: 7/1/2010
GROUNDWATER ENTRY: 31ft. DELAYED GROUNDWATER: NAD NORTH: 644660.6
OBSERVATIONS: EAST: 3109219.0
SAMPLE DATA p-d
z| - |52 S
Eo ~[E1 8 |ez S5
o o HHEIEER DESCRIPTION N FIELD
ot |, 133l k.| ¢ S| a NOTES
alolalo |[n=]|= s
S|ulojlw |wo|a >
o5 |F|e]|€|x jxO]a 7
Stiff, moist, light gray with mottled yellowish orange, high / .
i plastic CLAY (CH) with iron oxide staining (residuum) % 865
|c h 75| P [5.0 %
30_] %
. / Y 860
i 20/ /A
SHALE: ] .
SPT| 0 |18 Cal. sample
1 29 E attempted; no
35 36 a5.0 F—1 recovery; SPT sample
BOTTOM OF BORING P-509 AT 35.0 FEET -jattempted; no
recovery
7 855 |Piezometer installed
upon completion
40_]
i 850 |
45_]
7 845 |
50




URS GRAPHIC BORING LOG P-601

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 863.4ft. ELEVATION DATUM: DATE: 7/6/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 638847.5
OBSERVATIONS: EAST: 3106462.7
SAMPLE DATA >
x o |58 S
= AL <§
aaq Elzle |2z ~ DESCRIPTION | o2 FIELD
o~ JE |oal? o | m NOTES
wiBlalo |as|¥ =
E‘ w|ojlw |wo|a >
0 r|E|e |£0|a (7
Stiff, moist, mottled yellowish brown with orange and light _|Boring advanced with
1 gray and dark gray, high plastic CLAY (CH) (fill) /% 4.25" HSA
Y/ i
_ g
A
_ 7
A4 860
|c 75| P[40 /%
5 ;% |
— /§ |
i /|
A
_ /g
/ ]
| /g
/ 855 |
st 100[ P [40 /§
____________________________ slAd
10 Stiff, moist, dark gray, high plastic CLAY (CH) (residuum) //
| Becoming mottled yellowish orange with light gray % 50_
850 |
st 100{ P J40 %
15 % |
Becoming medium stiff / |
ﬂ C 75| P j20 % 845 |
20 / |
! 7 % i
i 215 |/ / i
]| SHALE: Olive gray, highly weathered, soft, with iron <]
oxide staining = i
| =
|c 75| P ==
24.5 F—<] _|Piezometer installed
25 Ll BOTTOM OF BORING P-601 AT 24.5 FEET upon completion




URS GRAPHIC BORING LOG P-60

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 863.4 ft. ELEVATION DATUM: DATE: 7/6/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 638112.1
OBSERVATIONS: EAST: 3105660.3
SAMPLE DATA
[~ [3€ 5
e E 2
HBHEBEE 5§
&8 glz|3 1222 DESCRIPTION NEH FIELD
ot [, |33 [eE|g 2| & NOTES
a |Oo|lajo |o=| = s
NEEHEEEE 5
Stiff, moist, mottied yellowish brown with orange and light _{Boring advanced with
i gray, high plastic CLAY (CH) (fill) /% 4.25" HSA
/& .
] /<
N
1 /4 860
| o] 75 P 2.0 /§
; I
. A
- /
_ /%
o]
l A 855 |
|sT {100] P |30 /§
____________________________ 9.5 é i
10 Very stiff, moist, dark gray, high plastic CLAY (CH) L/
(residuum) % i
| / 850 |
i ST 1001 P |7.0 %
15 % i
i / 845 |
] / Lost sample due to
Becoming mottled yellowish orange with light gray, with a / _|drilling error
20 blocky structure %
1 / 840 |
c 100] P [5.0 / Piezometer instalied
’ / _|upon completion
25 24.9

BOTTOM OF BORING P-602 AT 24.9 FEET



URS GRAPHIC BORING LOG P-60

OVP3 W/ NOTES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: O'Malley Drilling RIG: CME-55
SURFACE ELEVATION: 863.7 ft. ELEVATION DATUM: DATE: 7/7/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NAD NORTH: 637297.4
OBSERVATIONS: EAST: 3105790.5
SAMPLE DATA >
T | - |5E 5
o >G5 [93 Ee
o AEHENEE N DESCRIPTION nEH FIELD
ot [, 133 (52]¢ S| & NOTES
o |loIQ|lo =]~ s
> |lw|ojw WO a >~
0 |F|e|lE|x |xO]|a n
Stiff, moist, mottled yeliowish brown with orange and light / Boring advanced with
| gray and dark gray, high plastic CLAY (CH) with rock /§ 4.25" HSA
fragments (fill) /é
_ I
D
] ; é ]
|c 75| P[50 /§ 860
A<
5_| /% :
/] |
- ;
_ 2R
A
| R
. o . /N 855 |
1C 751 P |6.0] Becoming very stiff, with olive gray layering L/
/
10_ 2
A
| ]
/] |
] /
/§ |
] Y/
Becoming stiff to very stiff, moist, yellowish orange with /é 850
|c 75| P |5.0] light gray mottling /% 1
//
15_ 2
A
_ 2R
B
| //
- N
|c 83| P |40 /§ 845
A
20_ 20.1 / i
BOTTOM OF BORING P-603 AT 20.1 FEET Piezometer installed
| “lupon completion
840 |
25 ]




URS

GRAPHIC TEST PIT LOG

TP-501SS

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 868.7 ft. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 644547.0
OBSERVATIONS: EAST: 3107307.25
SAMPLE DATA -
- 2| |52 — s
o > 58 (23 5%
) Glz[g 23| L Be FIELD
ot |, |32 |ae]2 ft (8] d NOTES
al|o]leld |nZ2|= =
> |W|ojw |wo|a >
0 |F ||| |20 a »
Stiff, moist, dark gray, high plastic CLAY (CH) with some
organics (fill) /§
A<
2R
i //
g
A<
D
____________________________ 1.8
_ Stiff, moist, mottled olive gray with yellowish brown, high L/ Although there are
plastic CLAY (CH) with abundant shale fragments up to ’/ﬁ% larger shale fragments
4" (fill) / in this test pit, the
/§ clay/shale mixture
/Q -appears to be well
v/% compacted
§ 865 |
3 %
j%
| >
. /é
s
BOTTOM OF TP-501SS AT 7.5 FEET |
860 |
10




URS

GRAPHIC TEST PIT LOG

PROJECT NAME: AQC Pond Geotechnical investigation KCP&L La Cygne Station

TP-501T

SHEET 1 OF 1

m—

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 860.6 ft. ELEVATION DATUM: DATE: 7/15/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 644546.0
OBSERVATIONS: EAST: 3107274.55
SAMPLE DA% A >
T z| 5 (L ' ft i e
= > <25 <3
oo [ g o |Z2Y¥] . e FIELD
T Ylaulo |26|E g | 8=
o= [ylol2|E |ea]| ft Q] d NOTES
o |O|a]lO |a=]|= =
> |w|lojw |Wo| a >
0 |F|E|E|x |xo|a (7
Stiff, moist, dark gray, high plastic CLAY (CH) with some
organics (fill)
860 |
5]
Stiff, moist, dark gray with mottled olive gray, high plastic T
CLAY (CH) (fil
D
28 |
Stiff, moist, light brown, high plastic CLAY (CH)
(residuum) %
3.8 Lé 2 1
i BOTTOM OF TP-501T AT 3.8 FEET
S_|
855 |




URS

GRAPHIC TEST PIT LOG

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station

TP-502T

SHEET 1 OF 1

— —

—

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 850.4ft. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: 3.2ft. DELAYED GROUNDWATER: NORTH: 643176.1
OBSERVATIONS: EAST: 3107231.28
SAMPLE DATA =
~ |5 ¢+—— ft ——» o
E=| |:|E|E(8E 5%
&8 Eggggc 2| e FIELD
ot |, |33 |BE|¢e it 18] d NOTES
alolalo |la=s| = =
> |w|o|w |wo|a =
0 |F|x|E]|x |[z0]|a o
Stiff, moist, dark gray, high plastic CLAY (CH) with some
organics (fill) /§ 850
<
g
| A
R
N
AL
i _____________*_______________3-14&
Stiff, moist, mottled light gray with yellowish orange, high /é
plastic CLAY (CH) (fill) /% |
/|
/
| __________~________________51-2_4§z
D Black bottom ash (filf) é Water enters test pit at
w 1~3.2'
3g|° %
] BOTTOM OF TP-502T AT 3.8 FEET
5

845 |




URS

GRAPHIC TEST PIT LOG

TP-503SS

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 864.5ft. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 643080.9
OBSERVATIONS: EAST: 3107273.69
SAMPLE DATA >
g +— ft —» o
Eo EE §'.,Z', <§
i & ilzlg |22 | me FIELD
ot |, |32 82| ¢ ft 18| @ NOTES
o |O|lajo |[nE]|~= =
> w|o|lw |wo|a >
0 |F ||| Jzo|a 7
Stiff, moist, dark brown, high plastic CLAY (CH) with
some organics (fill) L/
/ _
2
/|
; -
_ /%
%
N
% I I N e N 3.0 <
Stiff, moist, mottled yellowish orange with light and dark L/
gray, high plastic CLAY (CH) with shale and rock /€§
fragments (fill A< §
.
i 52
§§ 860 |
A<
5 ’,e%
D /
‘I
O
| § -
! BOTTOM OF TP-503SS AT 7.0 FEET
855 |
10




URS

GRAPHIC TEST PIT LOG

TP-504SS

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: B. Linnan DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 869.6ft. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 642186.7
OBSERVATIONS: EAST: 3106662.95
SAMPLE DATA >
g ¢ ft ———» (=}
E=| /52|85 Eg
oo clsla[Z2Z2] ~ o FIELD
w o Wik|lg |28 2| 4=
(=g w|O|2E |oa Q ft o w NOTES
o |Oo]la|lC |vE|= =
> w|c|lw Jwo|a =
0 |[Fle]E]|x jed|a (7
Stiff, moist, dark brown, high plastic CLAY (CH) with
organics (fill) /%
L/ i
2
§ /§
¢
_______,ﬁ________-___________1-5_4%
Stiff, moist, brown with some gray and black, high plastic / T
CLAY (CH) with gravel-size limestone and shale ’/f&
] fragments(fill A<
R
4 1
/)
: n
A<
2
/ -
4
D 4
.
j% 865 |
%
5 2>
A
52
g/ -
___________________________ ol
Stiff, moist, gray and brown, high plastic CLAY (CH) with L/
small shale fragments (fill) (no limestone fragments /§
noted after 6') /4 |
O
] A
7
/|
AN
AL
|| 2
7
/§> .
¢
2.0 [/NY
BOTTOM OF TP-504SS AT 9.0 FEET
860
10




URS

GRAPHIC TEST PIT LOG

TP-504

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: _ 16530629
LOGGED BY: B. Linnan DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 856.5ft. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 642223.9
OBSERVATIONS: EAST: 3106678.92
SAMPLE DATA >
3 < _ >
T — > |:E ;\? E E ft E =
R zlels |2y - | 28 FIELD
b 3 AR ft 82 NOTES
(el w|O JlE |oa 3 m w
a |0|ald |a=|>= =
o [F|2| 2|8 |ES|& *
Stiff, moist, dark brown, high plastic CLAY (CH) with / Stake for survey
organics (fill) /% location set at east
/§ —lend of test pit
¢
1.0
i | Stiff, moist, brown with dark gray, high plastic CLAY (CH) [/ Note: Very small
with some small shale fragments (fill) /% 855 amount of water
—entered the bottom of
;§ the west end of the
/Q test pit. Quantity
] ¢ Jimited; rate about
[ y equal to evaporation;
26 /§ _|no other water
e L AL T T T T T T T T T T T A AN ST T d observed
Stiff, moist, brown and gray, high plastic CLAY (CH) L/
i (residuum) (weathered shale) %
7
BOTTOM OF TP-504T AT 4.5 FEET
S5_|
850
10




URS

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station

GRAPHIC TEST PIT LOG

TP-505SS

SHEET 1 OF 1

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530628LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: DRILLING COQ: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 860.2 ft. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 640406.2
OBSERVATIONS: EAST: 3106104.92
SAMPLE DATA =
_|Ee «— ft —» 5
e ~E| 2|8 <5
oo Egnz%,-. 58 FIELD
i & SHEIFAEEIR g | 4=
O~ |y |02 E |ea]l ft |3 = NOTES
a|o|lalo |as|~= s
S |u|o|lu |wo|a >
0o |Fle|lE|xe |zO]|a »
Stiff, moist, dark brown, high plastic CLAY (CH) with 860
organics (fill) ]
e ___ 28] L
i Stiff, moist,gray and brown, high plastic CLAY (CH) with Material appears to be
some small shale fragments (fill) well compacted small
-Wshale pieces
surrounded by a high
plastic clay matrix. No
o voids observed
5
b 855 |
| .
H 8.0
BOTTOM OF TP-505SS AT 8.0 FEET
10




URS

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station

GRAPHIC TEST PIT LOG

TP-505T

SHEET 1 OF 1

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 852.1ft. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: 2ft. DELAYED GROUNDWATER: NORTH: 640397.5
OBSERVATIONS: EAST: 3106082.68
SAMPLE DATA =
|2 +— ft —» o
Eo > E ) CSE <5
i & Glzlg(23|a o] e FIELD
ot [, (32| |62|e it |12 d NOTES
al|o|2l0 |nE|= =
> |ujo|lw WO a >
0 |F ||} |ed|a »n
Stiff, moist, dark brown, high plastic CLAY (CH) with 1
some organics (fill) L/
Y/
g
| <
N
_____________g_______________15_4%
Stiff, moist, brown, high plastic CLAY (CH) with small L/
shale fragments (fill) /%y
] N 850 Water enters at 2.0'
Y/
____________________________ 25
Black bottom ash (fill) o
3.0 [ ‘%
BOTTOM OF TP-505T AT 3.0 FEET -|Note: Red stained
water at surface.
Cattails in area of test
pit. Toe of slope is
saturated. Left open
] _|for 4 hours. Filled with
water t ground surface.
5_|
| 845 |
10




GRAPHIC TEST PIT LOG

PROJECT NAME: AQC Pond Geotechnical investigation KCP&L La Cygne Station

TP-506

SHEET 1 OF 1

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530628l ACYGNE.GPJ OVP1.GDT 9/3/10

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: B. Linnan DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 853.81t. ELEVATION DATUM: DATE: 7/14/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 640192.9
OBSERVATIONS: EAST: 3106100.21
SAMPLE DATA >
|8 +— ft —» (]
e .| ElE (B <%
o ® A EEI P 2| Be FIELD
wo Yldle |Eo|L ol 4=
o~ wl|o|-]|&E |oa g ft o0 w NOTES
a [O|2]0 o= = =
> |w|oluw |wola >
0 |Fleje|x |£0fa »
Stiff, moist, dark brown, high plastic CLAY (CH) with
some organics (fill) /§
A
|
‘ 7>
A
R
/| |
- 2
%
_________________ﬁ___________z-LC%
Stiff, moist, gray and brown, high plastic CLAY (CH) with L/ .
| small content of shale fragments less than 2" (fill) /%
Y/
2
§§ 850 |
] A
2
_______m_____________~.______4-5_4%
D Black bottom ash (fill) (outlet for internal drainage within o Water flowing out of
5 the dam) 5o ’ ;% -lbottom ash drain
BOTTOM OF TP-506T AT 5.0 FEET
845 |
10 |




.GDT 9/3/10

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1

URS GRAPHIC TEST PIT LOG TP-507
PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
LOGGED BY: R. Exceen DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 882.0ft. ELEVATION DATUM: DATE: 7/15/2010
GROUNDWATER ENTRY: 5.6 ft. DELAYED GROUNDWATER: NORTH: 644316.3
OBSERVATIONS: EAST: 3110237.98
SAMPL Eﬂ; A >
Eo E| & %E f e
ng A ] P S| 58 FIELD
wo Slulo |ES|& f’c°Hv NOTES
B>~ |w|[0 N EREEIE | @ TE
e 13|al8 |85| & s
0 |F|ele|e |eO0|a 17
Stiff, moist, dark gray, high plastic CLAY (CH) with some
organics (fill) 05 /§
b —— T A
Stiff, moist, mottled yellowish orange with light gray, high /%
plastic CLAY (CH) with shale fragments (fill) /§
i /§
/
A<
X
/N 880
° 4
2
O
A
7
“
//
_ /A
A<
2
/
5. 2/
.
__~________~_________________5-6_4%2
Black bottom ash (fill) INE
q -
D i
b E<
, '% 875
t aq
T
D Moist, mottled yellowish orange with light gray, high /%
\plastic CLAY (CH) with shale fragments (fill 2014 :
L BOTTOM OF TP-507 AT 8.0 FEET
10
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GRAPHIC TEST PIT LOG

TP-508T

OVP3 W/ NOTES-TEST PIT W/ N&E COORD. 16530629LACYGNE.GPJ OVP1.GDT 9/3/10

10

PROJECT NAME: AQC Pond Geotechnical Investigation KCP&L La Cygne Station SHEET 1 OF 1
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: __ 16530629
LOGGED BY: R. Exceen DRILLING CO: Kissick Construction Co. RIG: Case 580 Backhoe
SURFACE ELEVATION: 869.4ft. ELEVATION DATUM: DATE: 7/15/2010
GROUNDWATER ENTRY: NATD DELAYED GROUNDWATER: NORTH: 644696.2
OBSERVATIONS: EAST: 3108813.63
SAMPLE DATA >
~ |E» +— ft ——» o
E=| |x|5|2(85 5
i & THEEH R S| &e FIELD
o= [, 13]2c 22| 2 ft 18] @ NOTES
a|o|lalo |a=s|= =
> |lwlojlw wo|a b
0 |F ||| |0 a n
Stiff, moist, dark gray, high plastic CLAY (CH) with some
organics (fill) L/ |
_____________________________0-7_4%
Stiff, moist, mottled yellowish orange with light gray, high L/
) plastic CLAY (CH) with shale fragments (fill) /%
/
R
A
A
I N I 2.1
Stiff, moist, dark gray, high plastic CLAY (CH), blocky /
structure, with iron oxide and root hairs (residuum) % g
37l 2
BOTTOM OF TP-508T AT 3.7 FEET
865 |
5_|
860




APPENDIXB Piezometer Installation Reports




MW-PZ REPORT 16530629LACYGNE.GPJ OVP1.GDT 9/9/10

PIEZOMETER REPORT

PROJECT NAME: _AQC Pond Geotechnical Investigation KCP&L La Cygne Station MW/PZ NO: P-501
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/1/2010
INSPECTED BY: R. Exceen GRND ELEV: 891.89
METHOD OF INSTALLATION: Through HSA NORTH: 644521.674
OBSERVATIONS: EAST: 3107363.268

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

— Elevation of top of riser pipe: 894.6

Above ground stickup: 2.9'

Type of surface seal/pad: Concrete

Depth of surface seal: 2.0’

For detailed geologic

des_criptions see == 4€&——————— |.D.Type of surface casing: 4" square 5' iong
boring log: P-501 aluminum

L.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfili: Bentonite grout

Depth of top of seal: 26.1'

Type of seal: Granular bentonite

Depth of top of filter pack: 28.5'

Depth of top of screen: 32.0'

Type of filter pack: 12-20 sand

I.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC
Screen slot size: 0.01"

Depth of bottom of screen: 41.8'

Depth of bottom of plugged blank section: 42.3'
Type of backfill below well/pz: 12-20 sand
Depth of bottom of boring: 43.4'

Diameter of boring: 8"

—

Note: Depths are in feet below grade.

URS



0

PIEZOMETER REPORT

PROJECT NAME: _AQC Pond Geotechnical Investigation KCP&L La Cygne Station  MW/PZ NO: P-502

PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/1/2010
INSPECTED BY: R. Exceen GRND ELEV: 890.04
METHOD OF INSTALLATION: Through HSA NORTH: 643186.294
OBSERVATIONS: EAST: 3107336.636

For detailed geologic
descriptions see
boring log: P-502

——

P—
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Note: Depths are in feet below grade.

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

Elevation of top of riser pipe: 891.7

Above ground stickup: 2.0'

€«— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0'

I.D./Type of surface casing: 4" square 5' long
aluminum

1.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 37.5'

Type of seal: Granular bentonite

Depth of top of filter pack: 41.0'

Depth of top of screen: 43.9'

Type of filter pack: 12-20 sand

1.DJ/Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC
Screen slot size: 0.01"

Depth of bottom of screen: 63.7°

Depth of bottom of plugged blank section: 64.2'

Type of backfill below well/pz: none

Depth of bottom of boring: 64.2'

<l

Diameter of boring: 8"

URS




PIEZOMETER REPORT

PROJECT NAME: _ AQC Pond Geotechnical Investigation KCP&L La Cygne Station  MW/PZ NO: P-503
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 6/30/2010
INSPECTED BY: R. Exceen GRND ELEV: 890.1
METHOD OF INSTALLATION: Through HSA NORTH: 642131.308
OBSERVATIONS: EAST: 3106656.543

MW-PZ REPORT 16530629LACYGNE.GPJ OVP1.GDT 9/9/10

Number/Type of Protective Post: Three 3" dia. x 6.5 long
steel with 4.5' stick-up

Elevation of top of riser pipe: 892.0

Above ground stickup: 2.2'

€——— Type of surface seal/pad: Concrete
Depth of surface seal: 2.0'

|

I

For detailed geologic =
descriptions see

A J€——— .D./Type of surface casing: 4" square 5'long
boring log: P-503 :

aluminum

L.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 26.5'

Type of seal: Granular bentonite

Depth of top of filter pack: 28.6'

Depth of top of screen: 31.6'

Type of filter pack: 12-20 sand

1.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 41.4'

Depth of bottom of plugged blank section: 41.9'
Type of backfill below well/pz: none
Depth of bottom of boring: 41.9'

l( )I( Diameter of boring: 8"

Note: Depths are in feet below grade.

URS
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PIEZOMETER REPORT

PROJECT NAME: _ AQC Pond Geotechnical Investigation KCP&L La Cygne Station  MW/PZ NO: P-504
PROJECT LOCATION: L.a Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 6/30/2010
INSPECTED BY: R. Exceen GRND ELEV: 890.28
METHOD OF INSTALLATION: Through HSA NORTH: 640987.671
OBSERVATIONS: EAST: 3106153.348

For detailed geologic
descriptions see
boring log: P-504

Note: Depths are in feet below grade.

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

Elevation of top of riser pipe: 891.6

Above ground stickup: 1.6'

«€———  Type of surface seal/pad: Concrete

Depth of surface seal: 2.0’

e I.D./Type of surface casing: 4" square 5' long

aluminum

1.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfili: Bentonite grout

Depth of top of seal: 32.5'

Type of seal: Granular bentonite

Depth of top of filter pack: 34.7'

Depth of top of screen: 38.4'

Type of filter pack: 12-20 sand

1.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 48.2'

Depth of bottom of plugged blank section: 48.7

Type of backfill below well/pz: 12-20 sand

Depth of bottom of boring: 49.5'

<

>l

Diameter of boring: 8"

URS
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PROJECT NAME: __AQC Pond Geotechnical Investigation KCP&L La Cygne Station MW/PZ NO: P-505
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 6/29/2010
INSPECTED BY: R. Exceen GRND ELEV: 890.16
METHOD OF INSTALLATION: Through HSA NORTH: 640205.148
OBSERVATIONS: EAST: 3106187.868

Number/Type of Protective Post: Three 3" dia. x 6.5' long

steel with 4.5" stick-up

T Elevation of top of riser pipe: 892.1
N Above ground stickup: 2.2'

For detailed geologic
descriptions see
boring log: P-505

Note: Depths are in feet below grade.

€«— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0’

I.D./Type of surface casing: 4" square 5' long
aluminum

1.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 36.8'

Type of seal: Granular bentonite

Depth of top of filter pack: 39.0'

Depth of top of screen: 42.7'

Type of filter pack: 12-20 sand

L.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 52.5'

Depth of bottom of plugged blank section: 53.0

Type of backfill below well/pz: 12-20 sand

Depth of bottom of boring: 54.5'

Diameter of boring: 8"

URS
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PIEZOMETER REPORT

PROJECT NAME: _AQC Pond Geotechnical Investigation KCP&L La Cygne Station = MW/PZ NO: P-506
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 6/30/2010
INSPECTED BY: R. Exceen GRND ELEV: 889.85
METHOD OF INSTALLATION: Through HSA NORTH: 640024.317
OBSERVATIONS: EAST: 3107705.575

For detailed geologic
descriptions see
boring log: P-506

Note: Depths are in feet below grade.

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

Elevation of top of riser pipe: 892.6

Above ground stickup: 3.1’

— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0

I.D./Type of surface casing: 4" square 7' long
aluminum

L.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 31.1'

Type of seal: Granular bentonite

Depth of top of filter pack: 34.2'

Depth of top of screen: 37.0'

Type of filter pack: 12-20 sand

1.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 46.8'

Depth of bottom of plugged blank section: 47.3'

Type of backfill below well/pz: none

Depth of bottom of boring: 47.3'

<

>l

Diameter of boring: 8"

URS




PIEZOMETER REPORT

PROJECT NAME: _ AQC Pond Geotechnical Investigation KCP&L La Cygne Station  MW/PZ NO: P-507
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/2/2010
INSPECTED BY: GRND ELEV: 890.62
METHOD OF INSTALLATION: Through HSA NORTH: 641869.036
OBSERVATIONS: EAST: 3109223.528
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Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

Elevation of top of riser pipe: 893.2

Above ground stickup: 2.6

For detailed geologic
descriptions see
boring log: P-507

€— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0'

J€<— L.D./Type of surface casing: 4" square 7' long

aluminum

1.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 14.3'

Type of seal: Granular bentonite

Depth of top of filter pack: 17.6'

Depth of top of screen: 24.1'

Type of filter pack: 12-20 sand

L.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC
Screen slot size: 0.01"

Depth of bottom of screen: 33.9'

Depth of bottom of plugged blank section: 34.4'

Type of backfill below well/pz: 12-20 sand

Depth of bottom of boring: 34.5'

<

Note: Depths are in feet below grade.

Diameter of boring: 8"

URS
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PIEZOMETER REPORT

PROJECT NAME: _AQC Pond Geotechnical Investigation KCP&L La Cygne Station MW/PZ NO: P-508
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/2/2010
INSPECTED BY: GRND ELEV: 890.65
METHOD OF INSTALLATION: Through HSA NORTH: 643738.714
OBSERVATIONS: EAST: 3110601.945

For detailed geologic
descriptions see
boring log: P-508

Note: Depths are in feet below grade.

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

Elevation of top of riser pipe: 892.4

Above ground stickup: 2.1'

€— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0'

J<—— L.D./Type of surface casing: 4" square 5' long

aluminum

L.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PYC

Type of backfill: Bentonite grout

Depth of top of seal: 7.7

Type of seal: Granular bentonite

Depth of top of filter pack: 10.5'

Depth of top of screen: 13.0'

Type of filter pack: 12-20 sand

1.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 22.8'

Depth of bottom of plugged blank section: 22.9'

Type of backfill below well/pz: 12-20 sand

Depth of bottom of boring: 24.5'

<

Diameter of boring: 8"

URS




PIEZOMETER REPORT

PROJECT NAME: _AQC Pond Geotechnical Investigation KCP&L La Cygne Station  MW/PZ NO: P-509
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/1/2010
INSPECTED BY: R. Exceen GRND ELEV: 891.26
METHOD OF INSTALLATION: Through HSA NORTH: 644660.594
OBSERVATIONS: EAST: 3109219.013

— ——
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For detailed geologic
descriptions see
boring log: P-509

Note: Depths are in feet below grade.

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

Elevation of top of riser pipe: 893.9

Above ground stickup: 3.1'

€— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0

J€<—— 1.D./Type of surface casing: 4" square 7' long

aluminum

I.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 17.5'

Type of seal: Granular bentonite

Depth of top of filter pack: 19.9'

Depth of top of screen: 22.1'

Type of filter pack: 12-20 sand

1.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 31.9'

Depth of bottom of plugged blank section: 32.0

Type of backfill below well/pz: 12-20 sand

Depth of bottom of boring: 35.0'

<

>l

Diameter of boring: 8"

URS
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PIEZOMETER REPORT

PROJECT NAME: _AQC Pond Geotechnical investigation KCP&L La Cygne Station  MW/PZ NO: P-601
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/6/2010
INSPECTED BY: GRND ELEV: 863.41
METHOD OF INSTALLATION: Through HSA NORTH: 638847.533
OBSERVATIONS: EAST: 3106462.735

For detailed geologic
descriptions see
boring log: P-601

Note: Depths are in feet below grade.

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

Elevation of top of riser pipe: 865.6

Above ground stickup: 2.3'

€«— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0'

J€&———— L.D./Type of surface casing: 4" square 5' long

aluminum

I.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 3.0’

Type of seal: Granular bentonite

Depth of top of filter pack: 6.0'

Depth of top of screen: 7.7'

Type of filter pack: 12-20 sand

I.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 17.5'

Depth of bottom of plugged blank section: 18.0'

Type of backfill below well/pz: 12-20 sand

Depth of bottom of boring: 24.5'

<

Diameter of boring: 8"

URS




PIEZOMETER REPORT

PROJECT NAME: _ AQC Pond Geotechnical Investigation KCP&L La Cygne Station  MW/PZ NO: P-602
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/6/2010
INSPECTED BY: GRND ELEV: 863.43
METHOD OF INSTALLATION: Through HSA NORTH: 638112.093
OBSERVATIONS: EAST: 3105660.281
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For detailed geologic
descriptions see
boring log: P-602

Note: Depths are in feet below grade.

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5’ stick-up

Elevation of top of riser pipe: 865.9

Above ground stickup: 2.5'

l€————— Type of surface seal/pad: Concrete

Depth of surface seal: 2.0'

<«€—  1.D./Type of surface casing: 4" square 5' long

aluminum

I.DJ/Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 8.9'

Type of seal: Granular bentonite

Depth of top of filter pack: 11.0'

Depth of top of screen: 14.0'

Type of filter pack: 12-20 sand

1.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
PVC

Screen slot size: 0.01"

Depth of bottom of screen: 23.8'

Depth of bottom of plugged blank section: 23.9'

Type of backfill below well/pz: 12-20 sand

Depth of bottom of boring: 24.9'

Diameter of boring: 8"

URS
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PIEZOMETER REPORT

PROJECT NAME: _AQC Pond Geotechnical Investigation KCP&L La Cygne Station  MW/PZ NO: P-603
PROJECT LOCATION: La Cygne, Kansas PROJECT NO: 16530629
INSTALLED BY: O'Malley Drilling DATE: 7/7/2010
INSPECTED BY: R. Exceen GRND ELEV: 863.65
METHOD OF INSTALLATION: Through HSA NORTH: 637297.379
OBSERVATIONS: EAST: 3105790.537

Number/Type of Protective Post: Three 3" dia. x 6.5' long
steel with 4.5' stick-up

1 Elevation of top of riser pipe: 865.0
L Above ground stickup: 1.5'

€— Type of surface seal/pad: Concrete
Depth of surface seal: 2.0'

For detailed geologic

des_criptions see : {€——— |.D./Type of surface casing: 4" square 5' long
boring log: P-603 ] aluminum

1.D./Type of riser pipe: 2" dia. flush-joint Sch. 40 PVC

Type of backfill: Bentonite grout

Depth of top of seal: 3.0'

Type of seal: Granular bentonite

Depth of top of filter pack: 7.9'

Depth of top of screen: 9.8'

Type of filter pack: 12-20 sand

1.D./Type of screen: 2" dia. flush-joint slotted Sch. 40
VC

Screen slot size: 0.01"

Depth of bottom of screen: 19.6'

Depth of bottom of plugged blank section: 20.1'
Type of backfill below well/pz: none
Depth of bottom of boring: 20.1'

P—

Diameter of boring: 8"

e
_X,

Note: Depths are in feet below grade.

URS
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SUMMARY OF LABORATORY TEST DATA

AQC POND GEOTECHNICAL INVESTIGATION

KCPL LA CYGNE STATION
LA CYGNE, KANSAS
16530626 p
Classification Properties Compaction Permeability Strength Properties
Unconfined
Boring/Test Pit| Sample Unified As Received Dry Unit Liquid Plastic % Pass. Max. Dry Optimum cm/sec Comp. Strain @
No. Depth, ft. Soil Water Wit., pef Limit Limit No. 200 |Unit Weight, Water @ 20°C Strength, Failure, %
Class. Cont., % or Fig No. pcf Content, % ksf (Qu)
TP-501T 2.0-3.0 CH* 28.7 75 21 99.6
TP-503SS 5.0-7.0 CH* 27.2 61 16
TP-504SS 4.0-6.0 CH* 25.5 57 17
8.0-9.0 CH* 26.9 58 18
TP-505S8S 5.0-7.0 CH* 246 52 20 88.9
TP-506T 4.5-5.0 SP-SM 10.9 (bottom ash) 5.8
TP-507 2.0-3.0 CH* 24.8 61 19
6.0-7.0 SP (bottom ash) 1.7
TP-508T 1.0-2.0 CH* 23.4 64 18
P-501 3.5-4.5 CH* 28.4 94.7
8.5-9.5 CH* 24.5 103.4
18.5-19.5 | (W. Shale)* 18.9 111.6 7.8 5.0
23.5-24.5 CH* 15.2 98.3 50 16 9.7 7.3
33.5-34.5 CH 22.7 104.1 52 16 3.8 18.1
38.5-39.5 CL 19.7 103.6 43 16 1.7 6.4
P-502 3.5-4.5 CL* 19.7 106.5
13.5-14.5 CL* 16.5 115.0
23.5-24.5 CH* 20.5 107.9
28.5-29.5 CH* 26.3 95.1
33.5-34.5 CH* 23.1 103.4
43.5-44.5 CH* 25.3 100.8 66 18 4.5 10.1

LS16530629LaCygne.XLS




SUMMARY OF LABORATORY TEST DATA

AQC POND GEOTECHNICAL INVESTIGATION

KCPL LA CYGNE STATION
LA CYGNE, KANSAS
16530626 b
Classification Properties Compaction Permeability Strength Properties
Unconfined
Boring/Test Pit| Sample Unified As Received Dry Unit Liquid Plastic % Pass. Max. Dry Optimum cm/sec Comp. Strain @
No. Depth, ft. Soil Water Wt., pcf Limit Limit No. 200 |Unit Weight, Water @ 20°C Strength, Failure, %
Class. Cont., % or Fig No. pcf Content, % ksf (Qu)
P-502 53.5-54.5 CL/CH 22.5 104.9 49 15 5.3 18.0
58.5-59.5 CH 25.37 101.7 17 21.0
P-503 3.5-45 CH* 26.5 97.8
8.5-9.5 CH* 25.9 98.9
18.5-19.5 CH* 19.9 108.7 57 18
23.5-24.5 CH* 18.8 110.9
38.5-39.5 CH 26.4 99.7 70 18 4.2 10.4
P-504 3.5-4.5 CH* 25.2 101.2
13.5-14.5 CH* 17.3 113.6
28.5-29.5 CH* 19.8 109.5
43.5-445 CH* 243 102.6 66 15
P-505 8.5-9.5 CH* 26.1 98.7
18.5-19.5 CH* 21.0 107.1
28.5-29.5 CH* 19.5 104.8
53.5-54.5 (Shale) 16.0 118.5 10.4 7.2
P-506 3.5-4.5 CH* 27.8 96.3 2.7 10.2
13.5-14.5 CH* 25.0 101.4 6.0 13.4
23.5-24.5 CH* 18.6 111.7 2.8 10.1
47.3-47.5 (Shale) 8.3 39 16
P-507 3.5-45 CH* 243 102.8 60 14 3.8 141
13.5-14.5 CH* 25.9 99.9 71 17 5.6 20.0
23.5-24.5 CH 29.8 935 R 34 15.7
28.5-29.5 CH* 24.7 100.0 67 18 4.0 10.3

LS16530629LaCygne. XLS




SUMMARY OF LABORATORY TEST DATA

AQC POND GEOTECHNICAL INVESTIGATION

KCPL LA CYGNE STATION
LA CYGNE, KANSAS
16530626 Page 3 of 3
Classification Properties Compaction Permeability Strength Properties
Unconfined
Boring/Test Pit| Sample Unified As Received Dry Unit Liquid Plastic % Pass. Max. Dry Optimum cm/sec Comp. Strain @
No. Depth, ft. Soil Water Wt., pcf Limit Limit No. 200 |Unit Weight, Water @20°C Strength, Failure, %
Class. Cont., % or Fig No. pcf Content, % ksf (Qu)
P-508 3.5-4.5 CH* 24,2 102.7 55 17 2.8 12.7
13.5-14.5 CH* 245 103.3 6.6 6.3
18.5-19.5 CH* 247 101.9 6.7 20.3
23.5-24.5 (Shale) 15.6 116.5 41 17 8.4 5.1
P-509 3.5-4.5 CH* 26.8 98.2
8.5-9.5 CH* 26.3 89.8
13.5-14.5 CH* 21.6 107.7 3.0 5.0
23.5-24.5 CL* 19.0 110.9 47 23 3.6 6.4
28.5-29.5 CH 24.5 102.6
P-601 3.5-4.5 CH* 29.2 94.8
9.5-10.0 CH 29.5 94.5 75 18 4.5 8.5
14.5-15.0 CH 29.8 94.5 4.8 18.0
18.0-19.0 CH 29.2 93.9 66 18 22 20.6
P-602 3.5-4.5 CH* 28.2
9.5-10.0 CH 242 102.2 68 14 47 13.0
13.5-15.0 CH 20.2 106.9
P-603 3.5-4.5 CH* 24.9 101.0 61 15
8.5-9.5 CH* 247 101.3
13.5-14.5 CH* 25.2 101.1
18.5-19.5 CH* 225 104.8
*-Indicates that the soil sample is determined to be FILL based on the sample appearance in the laboratory, the drilling logs, and historical and site data.

LS16530629LaCygne. XLS



OVP GRAIN SIZE TO 3 INCHES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10
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GRAIN SIZE (mm)
COBBLES GRAVEL SAND
SILT CLAY
COARSE FINE COARSE MEDIUM | FINE
SYMBOL | BORING | DEPTH % % | % %
NO. (feet) Pes | Deo| Pso | Dao | Dis | Pro| Cy Co | W PL Pl Gravel| Sand | Silt Clay SAMPLE DESCRIPTION
° P-502 | 28.5'29.5' | 0.028 | 0.005 00 | 49 |[37.8 573 FAT CLAY CH
AQC Pond Geotechnical Investigation KCP&L La Cygne Station . i
URS CORPORATION tig yg Checked By{30 &2 Proj. No.16530629

8300 College Blvd., Suite 200
Overland Park, Kansas 66210

URS

La Cygne, Kansas
GRADATION CURVES

Date: 9/3/2010




3" 2" 1-1/2" 1" 3/8" 3/8" #4 #8 #10 #16 #20 #30 #40 #60 #100 #200 U. S. STANDARD SIEVE SIZES

OVP GRAIN SiZE TO 3 INCHES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10
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GRAIN SIZE (mm)
COBBLES GRAVEL SAND
SILT CLAY
COARSE FINE COARSE MEDIUM | FINE
SYMBOL | BORING DEPTH D . % % % %
NO. (feet) DBS D60 D 50 D30 D15 10 Cu Cc LL PL Pl Gravel| Sand | Siit Clay SAMPLE DESCRIPTION
o P-509 8.5'9.5' 0.026 | 0.007 | 0.004 0.6 9.7 (520 37.7 FAT CLAY CH
AQC Pond Geotechnical Investigation KCP&L La Cygne Station . i
URS CORPORATION URS g yg Checked By: D L0 Proj. No.16530629
8300 College Blvd., Suite 200 La Cygne, Kansas
Overland Park, Kansas 66210 GRADATION CURVES Date: 9/3/2010




OVP GRAIN SIZE TO 3 INCHES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10
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GRAIN SIZE (mm)
COBBLES GRAVEL SAND
SILT CLAY
COARSE FINE COARSE MEDIUM I FINE
SYMBOL | BORING DEPTH D. D D D D D c LI L =] % % %o %
NO. (feet) 85 60| ~50 30 15 10| Cy c P ! Gravel| Sand | Silt Clay SAMPLE DESCRIPTION
® TP-501T 2.0-3.0' 0.025 | 0.008 | 0.005 75 21 54 0.0 45 (56,7 38.9 FAT CLAY CH
AQC Pond Geotechnical Investigation KCP&L La Cygne Station . i
URS CORPORATION m g yg Checked By: [/ Proj. No.16530629
8300 College Blvd., Suite 200 La Cygne, Kansas
Overland Park, Kansas 66210 GRADATION CURVES Date: 9/3/2010




OVP GRAIN SIZE TO 3 INCHES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10
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GRAIN SIZE (mm)
COBBLES GRAVEL SAND
SILT cLAY
COARSE FINE COARSE MEDIUM | FINE
SYMBOL | BORING | DEPTH D D D D D D c c LL PL Pl % % % %
NO. (feet) 85 60| "~ &0 30 715 10 u Gravel| Sand | Silt Clay SAMPLE DESCRIPTION
® | TP-505SS| 5.0-7.0' | 0.042 | 0.006 | 0.002 52 | 20 | 32 | 06 | 105 |43.2 456 FAT CLAY CH
AQC Pond Geotechnical Investigation KCP&L La Cygne Station . i
URS CORPORATION g yg Checked By.b@ Proj. No.16530629

8300 College Blvd., Suite 200
Overland Park, Kansas 66210

URS

La Cygne, Kansas
GRADATION CURVES

Date: 9/3/2010




OVP GRAIN SIZE TO 3 INCHES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10
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SILT CLAY
COARSE FINE COARSE MEDIUM l FINE
SYMBOL | BORING DEPTH % % % %
NO. (feet) Pes | Deo| Dso | Dao | Pis | Dio| Cy Co | B | P Pl Gravel| Sand | Silt Clay SAMPLE DESCRIPTION
o TP-507 6.0'-7.0' 2.835 | 1.536 | 1.309 | 0.952 | 0.580 | 0.456 | 3.37 | 1.29 25 95.8 1.7 POORLY GRADED SAND SP
AQC Pond Geotechnical Investigation KCP&L La Cygne Station . 2 P
URS CORPORATION g Yg Checked By: F5D Proj. No.16530629

8300 College Blvd., Suite 200
Overland Park, Kansas 66210
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La Cygne, Kansas
GRADATION CURVES

Date:

9/3/2010




OVP GRAIN SIZE TO 3 INCHES 16530629LACYGNE.GPJ OVP1.GDT 9/3/10
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SYMBOL | BORING | DEPTH D D w | pL % % | % %
NO. (feet) 85 | Peo| Pso | Pao 15 | Pio| Cu Ce P Gravel| Sand | Silt Clay SAMPLE DESCRIPTION
[ TP-506T 4.5'-5.0' 2.153 | 1.354 | 1,149 { 0.799 | 0.448 | 0.276 | 4.90 | 1.71 NP NP NP 2.3 91.9 5.8 POORLY GRADED SAND with SILT SP-SM
URS CORPORATION AQC Pond Geotechnical Investigation KCP&L La Cygne Station Checked By: 3D Q Proj. No.16530629

8300 College Blvd., Suite 200
Overland Park, Kansas 66210

URS

La Cygne, Kansas
GRADATION CURVES

Date: 9/3/2010




APPENDIXD Slope Stability Analyses Graphic and Program Output




KCPL LA CYGNE UPPER AQC POND, SECTION P-502

1040
1000
‘ UNIT SHEAR PORE
NOJ DESCRIPTION |\ EiGHT| STRENGTH |PRESSURE
| 960 Cohesion: 200.0 | Piezometric
! [EMBANKMENT FILL| 129 Friction angle: 23| Line no. 1
Cohesion: 100.0 | Piezometric
2 RESIDUAL SOIL - Friction angle: 25| Line no. 1
Cohesion: 5000.0| Piezometric
920 3 BEDROCK g Friction angle: 35} Line no. 2
| Factor of safety: 1.524 |
| Side force Inclination: -18.17 degrees |
880

840 |

800
|
3 ‘
' 760
720
0 50 100 150 200 250 300 350 400 ‘

Date: Tue Sep (Filename: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope Stability\Section P-502.UT4Time: 15:23:36



Section P-502.0UT
TABLE NO. 1
COMPUTER PROGRAM DESIGNATION: UTEXAS4
originally Coded By Stephen G. wWright
version No. 4.0.1.5 - Last Revision Date: 2/15/2003
(C©) cCopyright 1985-2002 S. G. Wright - All rights reserved
fhhhdhdhhhhhhhhddhddohhhhhthhhhhhhhdhhhdhdhhdhhdhdhhhdhdhddhrhhhhhdhhs
* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE
SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE
BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA
OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS
AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE
READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING
TO USE IT. NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS
OR ADAPTABILITY OF THIS SOFTWARE.
hhhhhxhhhhhhhhhhhhhihthhhhhhhddhdhdhhhdhdhrdhhhhhdhdhddhhhdhhihhhdhhdk
0
UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003
Licensed for use by: , URS Corp., Overland Park, KS
Time and date of run: Tue Sep 07 16:36:45 2010
Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

ok 3k 3 o 3k 3 3 3

s
% ok ok e ob ok 3k 3k b o

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 3
R T L X T T T T T

* NEW PROFILE LINE DATA *
hkhhhhhhhhhhhhhhhhhhhhhks

Description: EMBANKMENT FILL

Point X Y
1 50.00 841.00
2 162.50 886.00
3 172.50 890.00
4 187.50 890.00
5 302.50 844.00

Description: RESIDUAL SOIL

Point X Y
1 0.00 841.00
2 50.00 841.00
3 55.00 839.00
4 290.00 839.00
5 302.50 844.00
6 400.00 844.00

Description: BEDROCK



Section P-502.0UT

Point X Y
1 0.00 826.00
2 400.00 826.00
8]

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
StabiTity\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 4
hhhhhkhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhihhhhhhhhhhhhhhhhhhhhhhhrhkhkihsk

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *
L R R Lt R R R R R R L E e L 2L 23]

Description: EMBANKMENT FILL
Unit weight of soil (material): 129.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 200.0
Friction angle - - - - - 23.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric Tine number: 1
Negative pore water pressures are NOT allowed - set to zero.

Description: RESIDUAL SOIL
Unit weight of soil (material): 126.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 100.0
Friction angle - - - - - 25.00 (degrees)

Pore water pressures are defined by a piezometric Tine.
Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.

Description: BEDROCK
uUnit weight of soil (material): 140.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 5000.0
Friction angle - - - - - 35.00 (degrees)

Pore water pressures are defined by a piezometric Tine.
Piezometric Tine number: 2
Page 2



Section P-502.0UT
Negative pore water pressures are NOT allowed - set to zero.
1]

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
StabiTlity\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 6
hhhhhdhhhhhhhhhhddhhhhhhhhhdhhhdrhhhhhddhhhhhhhhhhhhrhhhhhhhhhhhhhddhik

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *
S RS R R L R A Y R R d R E R R T R g R R L 1. T 1.2

Description: PIEZOMETRIC LINE FOR EMBANKMENT
Unit weight of fluid (water): 62.4

Point X Y
1 0.00 886.00
2 162.50 886.00
3 165.50 880.00
4 176.50 870.00
5 196.50 861.00
6 203.50 854.00
7 205.00 844.00
8 307.50 844.00
9 400.00 844.00

Description: BEDROCK
Unit weight of fluid (water): 62.4

Point X Y
1 0.00 848.00
2 400.00 848.00
0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
StabiTlity\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 11
LR R R e Y T L e T L T L Ty )

* NEW DISTRIBUTED LOAD DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *
N R R R AR R R L R R L R R EE R R R R R R T

) Normal Shear
Point X Y Pressure Sstress

Distributed loads will be generated from piezometric line number 1
See output Table number 27
Page 3



Section P-502.0UT

0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 Lacgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 16
R L 2 2 R 2 A L T L T

* NEW ANALYSIS/COMPUTATION DATA *
R Y R 2 R R R R R R T TR X LR L

starting Center Coordinate for Search at -
X: 276.00
Y: 945.00

Required accuracy for critical center
(= minimum spacing between grid points): 1.000

No center allowed to pass below: 900.00

Critical shear surface not allowed to pass below Y: 839.00

For the initial mode of search circles are tangegggtgohorizonta1 Tine at -
Y: .
Radius: 106.00

Depth of crack: 1.000

Depth of water (or other fluid) in crack: 1.000
Automatic search output will be in short form.
Procedure of Analysis: Spencer

The following represent default values or values that were prevously defined:
Subtended angle for slice subdivision: 3.00(degrees)
conventional (single-stage) computations will be performed.
seismic coefficient: 0.000
unit weight of water (or other fluid) in crack: 62.4
Search will be continued after the initial mode to find a most critical circle.
Maximum number of trial grids for a given search mode: 50
No restrictions exist on the lateral extent of the search.
No shear surfaces other than the most critical will be saved for display later.
Neither slope face was explicitly designated for analysis.
Standard sign convention used for direction of shear stress on shear surface.
Iteration Timit: 100
Force imbalance: 1.000000e-005 (fraction of total weight)
Moment imbalance: 1.000000e-005 (fraction of moment due to total weight)
Minimum weight required for computations to be performed: 100
Initial trial factor of safety: 3.000
Initial trial side force inclination: 17.189 (de?rees)
Migiggm (most negative) side force inclination allowed in Spencer's procedure:
-10.
]
UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003
Licensed for use by: , URS Corp., Overland Park, KS
Time and date of run: Tue Sep 07 16:36:45 2010
Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat
Page 4



Section P-502.0UT

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 26

khhkhhhdhhhhrhhhhhrhhdhhhhhhhhhhhhhihhkk

* NEW, COMPUTED SLOPE GEOMETRY DATA *
T R g e Y Y L E XL

These slope geometry were generated from the Profile Lines.

Point X Y
1 0.00 841.00
2 50.00 841.00
3 55.00 843.00
4 162.50 886.00
5 172.50 890.00
6 187.50 890.00
7 290.00 849.00
8 302.50 844.00
9 400.00 844,00

0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 27

khhkhhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh®

* NEW DISTRIBUTED LOAD DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *
R R L R R R R Ly R A A LI R R R R L L X T L)

Normal Shear
Point X Y Pressure Stress
1 0.00 841.00 2808.0 0.0
2 50.00 841.00 2808.0 0.0
3 55.00 843.00 2683.2 0.0
4 162.50 886.00 0.0 0.0

The above data were generated automatically from piezometric
Tine number 1.

UTEXAS_WARNING NUMBER 4240
Possible artesian_pressures detected at x
from piezometric line number 2 (Stage 1).

302.50

UTEXAS WARNING NUMBER 4240
Possible artesian_pressures detected at x
from piezometric line number 2 (Stage 1).

307.50

UTEXAS WARNING NUMBER 4240
Possible artesian_pressures detected at x
from piezometric line number 2 (Stage 1).

400.00

Search will be conducted for RIGHT face of slope
0
UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003
Licensed for use by: , URS Corp., Overland Park, KS
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Section P-502.0UT
Time and date of run: Tue Sep 07 16:36:45 2010
Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 32
R R R R R R X T T L T R R R R R T 2 T T 20

* SHORT-FORM OUTPUT FOR TYPE 1 AUTOMATIC SEARCH WITH CIRCLES *
hhhkkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhs

Center Coordinates of 1-stage
Critical Circle Factor Side

of Force

mMode of Search X Y Radius Ssafety 1Inclin.

Messages

circles tangent to horiz. 282.00 966.00 127.000 1.524 -18.17

Tine at Y = 839.00

Circles all have the same 282.00 966.00 127.000 1.524 -18.17

radius = 127.000

hhkhhhhhhhhhhhhhhhhhhhhbhhhhhhhhhhhhhhhhhhhhhhhhhhhhihhhhihhik

CAUTION - THE FACTOR OF SAFETY COULD NOT BE COMPUTED

FOR SOME OF THE GRID POINTS AROUND THE MINIMUM
Ahkhkhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhdhiki®

0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 33
Txkkhhhhhhhhkhhhhhhhhhhhhhhhhkhhhhhhkhhhhhhrts

* 1-STAGE FINAL CRITICAL CIRCLE INFORMATION *
Hhkhhhkkkhhhbhhhhhhhhhhhhhhhhhhhhhhhdhhhhhhhhdd

CAUTION - THE FACTOR OF SAFETY COULD NOT BE COMPUTED
FOR SOME OF THE GRID POINTS AROUND THE MINIMUM

X Coordinate of Center . . . . . . . 282.00
Y Coordinate of Center . . . . . . . . . . . . . 966.00
Radius . . e e e e e e e e e e e e e e wo. o 127.00
Factor of Safety .. .« v v+ . . . . 1.524
side Force Inclination (degrees) B £ O v 4
Number of Circles Tried . . s . . . . . B84
Number of Circles F Ca1cu1ated for e e e e .. . 70
Time Required for Search (seconds) . . . . . . . 0.0

0]

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
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Page 6



Section P-502.0UT
KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 43
khhkhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhiik
* Coordinate, Weight, Strength and Pore water Pressure *
* Information for Individual Slices for Conventional *
* Computations or First Stage of Multi-Stage Computations. *
* (Information is for the critical shear surface in the :
*

* case of an automatic search.)
khhkkhkhhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhihk

Slice Slice Matl. Friction Pore

No. X Y Weight No. Cohesion Angle Pressure
181.00 889.00

1 183.09 886.41 1930 1 200.0 23.00 0.0
185.17 883.82

2 186.34 882.49 2255 1 200.0 23.00 0.0
187.50 881.15

3 189.78 878.74 6099 1 200.0 23.00 0.0
192.07 876.33

4 194.28 874.21 7473 1 200.0 23.00 0.0
196.50 872.09

5 199.02 869.92 10045 1 200.0 23.00 0.0
201.53 867.75

6 202.52 866.96 4325 1 200.0 23.00 0.0
203.50 866.17

7 204.25 865.59 3428 1 200.0 23.00 0.0
205.00 865.00

8 207.70 863.06 13118 1 200.0 23.00 0.0
210.39 861.11

9 213.18 859.31 14714 1 200.0 23.00 0.0
215.98 857.51

10 218.86 855.86 16072 1 200.0 23.00 0.0
221.75 854.20

11 224.71 852.70 17155 1 200.0 23.00 0.0
227.68 851.20

12 230.72 849.86 17930 1 200.0 23.00 0.0
233.76 848.52

13 234.40 848.26 3793 1 200.0 23.00 0.0
235.04 848.00

14 238.16 846.85 18420 1 200.0 23.00 0.0
241.28 845.70

15 244.00 844 .85 15803 1 200.0 23.00 0.0
246.72 844.00

16 249.93 843.16 18147 1 200.0 23.00 52.4
253.15 842.32

17 256.40 841.65 17464 1 200.0 23.00 146.6
259.66 840.98

18 262.95 840.48 16400 1 200.0 23.00 219.6
266.23 839.98

19 269.54 839.66 14960 1 200.0 23.00 271.1
272.85 839.33

20 276.17 839.18 13155 1 200.0 23.00 300.9
279.49 839.02

21 280.75 839.01 4426 1 200.0 23.00 311.2
282.00 839.00

22 285.32 839.09 10104 1 200.0 23.00 306.6
288.65 839.17

23 289.32 839.21 1756 1 200.0 23.00 298.7
290.00 839.25

24 290.38 839.28 933 1 200.0 23.00 294.7

290.76 839.30
Page 7



Section P-502.0uT

25 294.06 839.62 6602 2 100.0 25.00 273.4
297.37 839.93

26 299.94 840.30 3083 2 100.0 25.00 230.9
302.50 840.67

27 305.00 841.13 1811 2 100.0 25.00 179.3
307.50 841.59

28 310.74 842.34 1355 2 100.0 25.00 103.7
313.98 843.09

29 315.63 843.55 189 2 100.0 25.00 28.3

317.28 844.00
0
UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003
Licensed for use by: , URS Corp., Overland Park, KS
Time and date of run: Tue Sep 07 16:36:45 2010
Name of input data file: I:\16530629 Lacgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 44
Thhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhiik
* Seismic Forces and Forces Due to Distributed Loads for *
Individual Slices for Conventional Computations or the *
First Stage of Multi-Stage Computations. *
(Information is for the critical shear surface in the *
*

case of an automatic search.)
Thhkhhhhhhhhhhhhhhhhhhhhhhhhhhtrdhhhhhhhhhhhhhhhhhhhhhhhii®

% ok 3k %

There are no seismic forces or forces due to distributed loads
for the current shear surface

0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., Overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 47
dhdhdhhhhkdhhhhhhhhhdhhhihhhhhhhhdhhhhhhdhhhhhhhhhhhhhhhhhhithii®
* Information for the Iterative Solution for the Factor of *
* safety and Side Force Inclination by Spencer's Procedure *
hkrrvwkhhhkhrhkhrhrkhhhhhkhhhhhhhhhhhdhhdhhhhhhdhhhhhhdhhhhhihdhi®
Allowable force imbalance for convergence: 3

Allowable moment imbalance for convergence: 633

Trial Trial
Factor Side Force Force Moment Delta
Iter- of Inclination Imbalance Imbalance Delta-F Theta
ation safety (degrees) (1bs.) (ft.-1bs.) (degrees)
1 3.00000 -17.1887 -4.406e+004 3.899e+007
First-order corrections to F and Theta ............ -2.9098 -0.6623
Reduced values - Deltas were too large ............ -0.5000 -0.1138
2 2.50000 -17.3025 -3.499e+004 3.096e+007
First-order corrections to F and Theta ............ -1.6063 -0.6267
Reduced values - Deltas were too large ............ -0.5000 -0.1951

3 2.00000 -17.4976 -2.139e+004 1.894e+007
Page 8



Section P-502.0UT

First-order corrections to F and Theta ............ -0.6279 -0.5414

Reduced values - Deltas were too large ............ -0.5000 -0.4311
4 1.50000 -17.9287 1.321e+003 -1.158e+006

First-order corrections to F and Theta ............ 0.0234 -0.2481

Second-order corrections to F and Theta ........... 0.0237 -0.2434
5 1.52368 -18.1722 -3.100e-001 2.661e+002

First-order corrections to F and Theta ............ -0.0000 0.0002

]

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., oOverland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
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KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 55
LR AL AR A LR L EEEEEEEELEEREE LR LS L LR EEE XL LR RE R R X R R LR XX
* Check of computations by Spencer's Procedure (Results are for the *

* critical shear surface in the case of an automatic search.) *
R R 2 2R 555 LR 5555 LR L L LR L EEEL2RE L2222 22X L. L. L. L. 222 22222 -L-L-L-X-X L2 L2222 XL

summation of Horizontal Forces: 1.49960e-011

summation of vertical Forces: 5.34328e-012

summation of Moments: 1.23185e-003

Mohr Coulomb Shear Force/Shear Strength Check Summation: 7.78755e-012

*%%%% CAUTION ***** Some of the Forces Between Slices Act at Points

Above the surface of the Slope or Below the Shear surface -

Either a Tension Crack may be Needed or the SOLUTION MAY NOT

BE A VALID SOLUTION

0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003
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KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 58
HEEAANRREE A TERE R AT DD RRE IR I RRRR RN R AR kR hhhhhhhhhhdhhhhhdhdhdhhhhhihhdhihkkkdx

* Final Results for Stresses A1°nﬁ the Shear surface *
e

* (Results are for the critical shear surface in the case of a search.) *
EE X222 22 452 8 8 8 82222222 R EE 2R3 252 R-F-L. L 8- 2 L R F-L-R-B L2522 -2 B2 L L F-L- X L. XL L5 L. L L. L. X

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY

Factor of safety: 1.524 Side Force Inclination: -18.17
———————— VALUES AT CENTER OF BASE OF SLICE --------
Total Effective
Slice Normal Normal Shear
No. X-Center Y-Center stress Stress Stress
1 183.09 886.41 204.9 204.9 188.3
2 186.34 882.49 537.4 537.4 281.0
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Section P-502.0uUT

3 189.78 878.74 799.5 799.5 354.0
4 194.28 874.21 1078.1 1078.1 431.6
5 199.02 869.92 1344.3 1344.3 505.8
6 202.52 866.96 1530.3 1530.3 557.6
7 204.25 865.59 1615.3 1615.3 581.3
8 207.70 863.06 1768.6 1768.6 624.0
9 213.18 859.31 1993.8 1993.8 686.7
10 218.86 855.86 2192.0 2192.0 741.9
11 224.71 852.70 2359.6 2359.6 788.6
12 230.72 849.86 2493.0 2493.0 825.8
13 234.40 848.26 2560.5 2560.5 844.6
14 238.16 846.85 2603.5 2603.5 856.6
15 244.00 844.85 2648.7 2648.7 869.1
16 249.93 843.16 2651.1 2598.7 855.2
17 256.40 841.65 2605.5 2458.9 816.3
18 262.95 840.48 2505.5 2285.9 768.1
19 269.54 839.66 2348.0 2076.9 709.9
20 276.17 839.18 2129.3 1828.4 640.6
21 280.75 839.01 1946.4 1635.2 586.8
22 285.32 839.09 1721.1 1414.5 525.3
23 289.32 839.21 1506.5 1207.8 467.7
24 290.38 839.28 1444.1 1149.4 451.5
25 294.06 839.62 1179.8 906.4 343.0
26 299.94 840.30 740.6 509.7 221.6
27 305.00 841.13 469.7 290.4 154.5
28 310.74 842.34 303.5 199.9 126.8
29 315.63 843.55 126.3 97.9 95.6

0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003

Licensed for use by: , URS Corp., overland Park, KS

Time and date of run: Tue Sep 07 16:36:45 2010

Name of input data file: I:\16530629 LaCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-502.dat

KCPL LA CYGNE UPPER AQC POND, SECTION P-502
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 59
fhhdhhhhhhdhhhdhhhhhhhdhhhdhhhhdhhdhdhhdhhhhhhhhhhkhhhdhhhhdhhhdhhhdhhhhhdhhdhdkdhx

* Final Results for Side Forces and Stresses Between Slices *

* (Results are for the critical shear surface in the case of a search.) *
Thhhhhhhhhhhhhhhhhhhhhhdhhhdhhhdhhhdhhthhthhhdhhhhdhhhthdthdhhdhhhhdhdhdhhddhdtk

——————————————— VALUES AT RIGHT SIDE OF SLICE ---------------

Y-Coord. of  Fraction Sigma Sigma
Slice Side Side Force of at at

No. X-Right Force Location Height Top Bottom
1 185.17 324 886.02 0.356 6.9 92.6
2 187.50 1143 883.00 0.208 -92.0 337.6
3 192.07 3504 879.13 0.237 -162.2 724.3
4 196.50 6295 875.82 0.260 -182.8 1018.8
5 201.53 9766 872.36 0.277 -186.8 1301.9
6 203.50 11154 871.08 0.282 -186.8 1402.7
7 205.00 12211 870.14 0.285 -186.1 1475.6
8 210.39 15915 866.93 0.295 -177.9 1710.7
9 215.98 19439 863.88 0.302 -165.4 1916.1
10 221.75 22563 861.01 0.308 -148.5 2088.8
11 227.68 25089 858.32 0.313 -126.9 2224.8
12 233.76 26849 855.83 0.318 -99.2 2319.7
13 235.04 27106 855.34 0.320 -92.6 2333.7
14 241.28 27771 853.12 0.325 -55.3 2371.6
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15 246.
16 253.
17 259.
18 266.
19 272.
20 279.
21 282.
22 288.
23 290.
24 290.
25 297.
26 302.
27 307.
28 313.
29 317.

27552
26447
24528
21845
18514
14719
13222
9232
8442
8007
4833
3067
1799
454
-0

Section P-502.0UT

851.39 0.331
849.58 0.339
847.98 0.347
846.61 0.358
845.49 0.373
844.66 0.398
844.43 0.412
844.09 0.474
844.08 0.495
844.09 0.509
844.14 0.687
844.18 Above
844.11 Above
844.09 Above
844.00 1.000

Read end-of-file on input while looking for
End of input data assumed - normal termination.

for another command word.

Page 11
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KCPL LA CYGNE LOWER AQC POND, SECTION P-506

11020
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|
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' 960
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NO.| DESCRIPTION ' |\yeiartl STRENGTH |PRESSURE
Cohesion: 200.0 | Piezometric
; h of ENEETKMENT FILE|M 529 Friction angle: 23} Line no. 1
930 Cohesion: 100.0 { Piezometric
I 2 RESIDUAL SOIL i Friction angle: 25| Line no. 1
Cohesion: 100.0 | Piezometric
3 SHALE 130 Friction angle: 25| Line no. 2
900 Factor of safety: 1.499
| Side force Inclination: -15.64 degrees
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Section P-506 .OuUT
TABLE NO. 1
COMPUTER PROGRAM DESIGNATION: UTEXAS4
originally Coded By Stephen G. wright
Version No. 4.0.1.5 - Last Revision Date: 2/15/2003
(C) copyright 1985-2002 S. G. wright - A1l rights reserved
Thrhhhhhhhhhhhdxhhhhhhfhhhhhhhkxhhrhhhthhrhhhhhhhhhhhhhhhhhhhihrhhki®
* RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE
SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE
BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA
OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS
AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE
READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING
TO USE IT. NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS
* OR ADAPTABILITY OF THIS SOFTWARE.
hhhhhhhhhhhhhhhhhhhhhdrhhhhhdxhdrhdrhhhhhhhhhhhrhhdhhhhhhrhirithkx
0
UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003
Licensed for use by: , URS Corp., Overland Park, KS
Time and date of run: Tue Sep 07 16:39:42 2010
Name of input data file: 1:\16530629 LacCgyne AQC Pond Geotech\AQC Pond Slope
Stability\Section P-506 .dat

b3 ok ok 3k 3 o o
sbook ok ok 3k 3k o ok o o %

KCPL LA CYGNE LOWER AQC POND, SECTION P-506
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 3

kkhhhhhdhhhhhdhhhhkhhhhhdk

* NEW PROFILE LINE DATA *
N L L I T

Description: EMBANKMENT FILL

Point X Y
1 40.00 863.00
2 97.50 886.00
3 107.50 890.00
4 123.50 890.00
5 191.00 863.00

Description: RESIDUAL SOIL

Point X Y
1 0.00 863.00
2 40.00 863.00
3 169.00 863.00
4 191.00 863.00
5 300.00 863.00

Description: SHALE



Section P-506 .OUT

Point X Y
1 0.00 858.00
2 300.00 858.00
0

UTEXAS4 S/N:00142 - version: 4.0.1.5 - Latest Revision: 2/15/2003
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KCPL LA CYGNE LOWER AQC POND, SECTION P-506
DATA FOR STEADY-STATE SEEPAGE STABILITY CALCULATIONS

TABLE NO. 4

hrvhhhhdhddhhhhhhddhhhhhhhhhhhhhddhhhhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhihx

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *
L o R L g R R R g Y Y Y R R R R LRSS

Description: EMBANKMENT FILL
Unit weight of soil (material): 129.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 200.0
Friction angle - - - - - 23.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric 1line number: 1
Negative pore water pressures are NOT allowed - set to zero.

Description: RESIDUAL SOIL
Unit weight of soil (material): 126.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 100.0
Friction angle - - - - - 25.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore water pressures are 